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EXECUTIVE SUMMARY 

The objectives of this Feasibility Study (FS) are to identify and evaluate a set of remedial action 

alternatives (I&As) to address environmental concerns at Site 84. The K4A.s developed and 

evaluated for Site 84 are effective in protecting human health and the environment and in 

attaining federal and state requirements that are applicable or relevant and appropriate (AR4Rs). 

A wide range of potential RAAs is presented and evaluated that represent various levels of 

cleanup, costs, and potential future land use considerations. 

Site Background and Histoqv 

Site 84 is located just south of Highway 24 on the main side of Marine Corps Base (MCB), Camp 

Lejeune, and one mile west of the main gate entrance. The site is partially fenced to prevent 

vehicular access from Highway 24. The northern edge of the study area borders Highway 24 and 

the northwest edge is bordered by Northeast Creek. The site extends to the south and west to 

encompass the former Building 45, and a small, possibly man-made lagoon. Several underground 

storage tanks (USTs) formerly were present at the site, but have been removed. The site is mostly 

wooded or covered by thick vegetation or grass in the areas near the creek. 

Building 45 is a former electric substation, where transformers reportedly containing 

polychlorinated biphenyls (PCBs) were known to be used and possibly stored. In addition, 

approximately 20 transformers potentially containing PCB transformer oil were discovered and 

removed from the lagoon. Based upon the site history, as reported by maintenance persolulel, the 

lagoon was used to contain discharges from the former Building 45. A 12-inch diameter iconcrete 

pipe discharged from the former Building 45 into the lagoon. 

Although wetlands have not been delineated at Site 84 by an actual wetland delineation survey, 

the area along Northeast Creek and west of the lagoon is classified as a wetland based upon the 

National Wetlands Inventory maps. This classification identifies the wetland as Palustrine in a 

forested area with broad-leaved deciduous trees. The water regime for the wetland is non-tidal 

and is only seasonally flooded. 
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The site is characterized by unconsolidated sands, silts and/or clay. The initial several inches of 

cover is brown topsoil underlain by fine-grained brown sand. The underling layer is composed of 

fine-grained sand that extends at least as deep as 20 feet in the southern portions of the site. 

Throughout the sand layer, varying degrees of silt and perhaps traces of clay are also present. 

During the site investigation, the groundwater table was encountered from several inches up to 15 

feet below ground surface. Groundwater flows to the northwest, towards Northeast Creek. 

Based on site investigations conducted to date, including the most recent Remedial Investigation 

(Baker, 2002a), soil and groundwater are the environmental media of concern for this FS. Soil 

contaminants of concern include polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons 

(PM&), and to a lesser extent, total petroleum hydrocarbons (TPHs), and pesticides. 

Groundwater contaminants that exceed screening criteria include volatiles, inorganics and 

pesticides. Although shallow groundwater is contaminated, shallow groundwater is not used at 

Camp Lejeune as a potable water source. 

Remedial actions conducted to date at Site 84 have included removal and closure of two leaking 

USTs in October 1992 and the subsequent installation and operation of an air sparging :and soil 

vapor extraction (SVE) system near the former Building 45 for the remediation of petroleum- 

contaminated soil and groundwater associated with the USTs. Although the petroleum 

contamination in groundwater is being remediated by the on-going air sparging/SVE system 

under the UST Program, petroleum related constitutents in groundwater are addressed in this FS. 

In addition, a non-time-critical removal action (NTCRA) is planned for removal of the 13uilding 

45 foundation and surrounding contaminated soils. The NTCR4 is scheduled for the summer of 

2002. Contaminated soil associated with the former USTs and the Building 45 NTCRA are 

addressed by other remedial actions and are therefore excluded from this Feasibility Study. 

Remediation Goals 

The remediation goals for chemicals of concern (COCs) at Site 84 were selected based on 

regulatory requirements, standards, and guidance, and future land use considerations for %te 84. 

Selected remediation goals for high-occupancy, low-occupancy, and recreational land use for 

Site 84 and the basis for each remedial goal are provided below. 
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High-Occupancy Land Use 

i-. 

,, i#lW. 

High-occupancy land use is defined as a land use where an unprotected individual may be 

present for more than an average of 6.7 hours/week, or 335 hours/year. Examples of high- 

occupancy land use include a residence, school, or office building. 

The selected remediation goal for PCBs for high-occupancy land use is 1.0 ppm without 

additional engineering or land use controls and is 10 ppm under a capping scenario. 

Remediation goals of 10 ppm for TPH Gasoline-Range Organics (GRO) and 40 ppm for TPH 

Diesel-Range Organics (DRO) were selected as stipulated by the North Carolina UST Program. 

For a high-occupancy land use scenario, remediation goals for PAlMpesticides are the United 

States Environmental Protection Agency (USEPA) Region IX Residential Preliminary 

Remediation Goals (PRGs). 

Low-Occupancy Land Use 

Low-occupancy land use is defined as a land use where an unprotected individual would not be 

present for more than an average of 6.7 hours/week, or 335 hours/year. Examples of low- 

occupancy land use include a storage facility, non-office warehouse, or electrical substatio’n. 

The selected remediation goal for PCBs for low-occupancy land use under TSCA is 25 ppm 

without additional engineering or land use controls, 50 ppm when the site is secured with 

fencing and signs, and 100 ppm under a capping scenario. The EPA Office of Solid Waste and 

Emergency Response (OSWER) recommends 10 ppm for an industrial land use scenario. 

Remediation goals of 10 ppm for TPH (GRO) and 40 ppm for TPH (DRO) were selected as 

stipulated by the North Carolina UST Program. For a low-occupancy land use scenario, 

remediation goals for PAHs/pesticides are the EPA Region IX Industrial PRGs. 

Recreational Land Use 

Recreational land use is defined as a land use where an unprotected individual may be present 

for recreational purposes. Examples of recreational land use would include boating, fishing, or a 

community park. 
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The selected remediation goals for recreational land use are site-specific, risk-based goals for 

PCBs/PAHs/pesticides that are designed to be protective of recreational users of the site. 

Remediation goals of 10 ppm for TPH (GRO) and 40 ppm for TPH (DRO) were selected as 

stipulated by the North Carolina UST Program. 

Remedial Action Objectives 

Remedial action objectives are medium-specific or site-specific goals established for protecting 

human health and the environment. At Site 84, the environmental media to be addressed by 

remedial actions proposed in this FS include groundwater, contaminated soils in certain areas of 

the site, and contaminated sediments in the lagoon area. Remedial action objectives for Site 84 

are: 

l Remove or mitigate potential exposure to contaminated surface and subsurface soils on the 

site that contain contaminants in excess of the selected remediation goals (cleanup levels) 

for high-occupancy land use (e.g., residence, school, or office), OR 

l Remove or mitigate potential exposure to contaminated surface and subsurface soils on the 

site that contain contaminants in excess of the selected remediation goaIs (cleanup levels) 

for low-occupancy land use (storage area, non-office warehouse, or electrical substation), 

OR 

l Remove or mitigate potential exposure to contaminated surface and subsurface soils on the 

site that contain contaminants in excess of the selected remediation goals (cleanup levels) 

for recreational land use. (e.g., marina, fishing, boating, swimming) 

l Protect human health by mitigating the potential for exposure to the contaminated su.rficial 

aquifer. 

l Backfill the lagoon, which is considered a potential physical hazard at the site. 

Soil RemediaI Action Alternatives (RAAs) 

The soil FL4As that were developed and evaluated in this Feasibility Study for Site 84 represent a 

wide range of response actions, remediation goals, potential land uses, land use controls, and 
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remediation costs. A summary table that presents a description, allowable land uses, land use 

controls required, remediation goals, and remediation costs for each soil RAA is provided as 

Table ES- 1. Currently, the site is not used and public access is restricted. Future land use for the 

site has not been definitively determined, therefore, soil remedial alternatives are developed that 

would allow for recreational land uses such as a marina or community park, high-occupancy land 

uses such as housing or offices, and low-occupancy land uses such as for an electrical substation 

or warehouse/equipment storage. Except for the no action R4A, each R4A is protective of 

human health and the environment for its intended future land use (high-occupancy, low- 

occupancy, or recreational). The soil RAAs are listed below and are followed by a brief 

description and evaluation of each RAA. 

b RAAl: 

b RAA2: 

l RAA 2a: 

b RAA3: 

l lWA3a: 

b R4A4: 

l F&45: 

l R4A6: 

l RAA7: 

l RAA8: 

l RAA8a: 

No Action 

Excavation and Landfill Disposal (High-Occupancy Land Use, No Access 

Restrictions) 

Excavation and Landfill Disposal (High-Occupancy Land Use, Access 

Restrictions) 

Excavation and Capping (High-Occupancy Land Use, No Access Restricti.ons) 

Excavation and Capping (High-Occupancy Land Use, Access Restrictions) 

Excavation and Landfill Disposal (Low-Occupancy Land Use) 

Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

Hot Spot Removal and Capping (Low-Occupancy Land Use) 

Excavation and Landfill Disposal (Recreational Land Use, No Access 

Restrictions) 

Excavation and Landfill Disposal (Recreational Land Use, Access Restrict.ions) 
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The high-occupancy and recreational land use WAS include two scenarios. The first scenario is 

a “no access restrictions” scenario and involves removal or capping of all soil on the #site that 

contains contaminants in exceedance of the remedial goals. The second scenario is an “access 

restrictions” scenario that involves removal or capping of contaminated soil within the open areas 

of the site, but includes fencing to restrict access to the wetland/wooded areas in the northwest 

comer of the site such that this wetland/wooded area does not have to be destroyed by excavation 

or capping remedial actions. The goals of this second scenario are to reduce remediation costs, 

preserve wetlands and wildlife habitats, and improve site aesthetics. 

RAA I: No Action 

Under the no action RAA, no physical remedial actions will be performed to reduce the toxicity, 

mobility, or volume of contaminants identified in soil at Site 84. In addition, no land use controls 

or land use restrictions will be implemented at the site. Vehicular access by the general public is 

currently partially restricted by existing fencing along the highway. The no action alternative is 

not protective of human health and the environment, but is required by the National 0il and 

Hazardous Substances Pollution Contingency Plan (NCP) to provide a baseline for comparison 

with other RAAs that provide a greater level of response. 

RAA 2: Excavation and Landfill Disposal (High-Occupancy Land Use, No Access Restrittions) 

FL4A 2 is recommended for high-occupancy future land uses. This RAA includes excavation of 

soils and lagoon sediments that contain contaminant concentrations in excess of remediation 

goals for high-occupancy land use with no additional controls. Under the “no access restrictions” 

option, all soil and lagoon sediments exceeding cleanup criteria would be excavated and 

removed, including impacted wetland and wooded areas that are costly to clear and excavate. 

Confnmatory sampling would be conducted to ensure that all contaminants exceeding 

remediation goals have been excavated. 

Toxic Substances Control Act (TSCA)-regulated soils (PCBs greater than 50 ppm) would be 

transported to a TSCA-permitted chemical waste landfill meeting the requirements of 40 CFR 

76 1.75 for proper off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be 

transported to the Base landfill for proper disposal. Following the excavation operation, the site 

would be restored to its pre-excavation conditions. As excavation of the wetland area would 
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i,.‘-- destroy the wetland, this RAA would require wetland restoration under the Clean W,ater Act. 

Under this option, no further land use controls would be necessary. 

,.4*-.. 

RAA 2a: Excavation and Landfill Disposal (High-Occupancy Land Use, Access Restrictions) 

RAA 2a is the same as RAA 2, but with access restrictions added. An “access restrictions” 

option is added to this alternative to reduce costs, preserve wetlands and wildlife habitats, and 

improve site aesthetics. This is accomplished by adding fencing in the upper northwest comer of 

the site to restrict access to this wetland/wooded area. Soils located within this fenced portion of 

the site that exceed remediation goals would remain without any further action. The wetlands and 

thick wooded area in this portion of the site would remain intact, and site access restrictions and 

institutional controls would be implemented for the fenced area since contaminatio:n would 

remain on this portion of the site. This is a viable option since it is unlikely that the heavily 

wooded or wetlands area would be developed anyway, the natural habitat of many native animals 

would remain intact, and high costs for clearing and excavating the area would not be incurred. 

Land use controls for this “access restrictions” option would include permanent access 

restrictions to the fenced wooded/wetland area, which would be restricted from future 

development because contaminants exceeding remediation goals would remain on this portion of 

the site. It should be noted that the wetland area would be restricted from future development 

anyway unless wetland mitigation was implemented. 

RAA 3: Excavation and Capping (High-Occupancy Land Use, No Access Restrictions) 

FMA 3 is recommended for high-occupancy future land uses. This RAA will include the 

installation of a soil cover over the contaminated soils that exceed remediation goals for high- 

occupancy land use with capping. 

Under the “no access restrictions” option, all soil and lagoon sediments exceeding high- 

occupancy cleanup criteria would be capped, while soil and lagoon sediments containing >I0 

ppm PCBs would be excavated and removed. Confirmatory sampling will take place to ensure 

that all contaminants exceeding 10 ppm for PCBs have been excavated. Under this option, 

impacted wetland and wooded areas, that are costly to clear and excavate, would be included in 

the capping or excavation process. As excavation or capping of the wetland area would destroy 

the wetland, this RAA option would require wetland restoration under the Clean Water Act. 
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The total area at Site 84 to be capped with a soil cover for a future high-occupancy land use for 

the “no access restrictions” scenario is approximately 3.9 acres. The soil cover will consist of 12 

inches of clean backfill and six inches of topsoil. The cap will be contoured so as to control 

erosion and sedimentation, and will be compacted and vegetated with native grasses and plant 

species. The cap will be inspected on an annual basis and after major storm events to ensure that 

integrity is maintained. 

Because contaminated soil that poses a potential human health risk will remain at the site, land 

use controls will be required for this alternative. Land use controls will include restrictions on 

intrusive activities at the site (e.g., excavation, installation of wells, or construction) other than for 

monitoring or future remediation purposes. 

RAA 3a: Excavation and Capping (High-Occupancy Land Use, Access Restrictions) 

RAA 3a is the same as FWA 3, but with access restrictions added. An “access restrictions” 

option is added to this alternative to reduce costs, preserve wetlands and wildlife habitats, and 

improve site aesthetics. This is accomplished by adding fencing in the upper northwest comer of 

the site to restrict access to this wetland/wooded area. Soils located within this fenced portion of 

the site that exceed remediation goals would remain without any further action. The wetlands and 

thick wooded area in this portion of the site would remain intact, and site access restrictions and 

institutional controls would be implemented for the fenced area since contamination would 

remain on this portion of the site. The total area at Site 84 to be capped with a soil cover under the 

“access restrictions” scenario is reduced to approximately 3.2 acres. This is a viable option since 

it is unlikely that the heavily wooded or wetlands area would be developed anyway, the natural 

habitat of many native animals would remain intact, and high costs for clearing and excavating 

the area would not be incurred. 

Similar to RAA 3, land use controls would include restricting intrusive activities at the site (e.g., 

excavation, installation of wells, or construction) other than for monitoring or future remediation 

purposes. In addition, under the “access restrictions” option, land use controls would also include 

permanent access restrictions to the fenced wooded/wetland area and this area would be restricted 

from future development because contaminants exceeding remediation goals would remain on 

this portion of the site. It should be noted that the wetland area would be restricted from future 

development anyway unless wetland mitigation was implemented. 
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RAA 4: Excavation and Landfill Disposal (Low-Occupancy Land Use) 

RAA 4 is recommended for low-occupancy future land uses such as a non-office warehouse, 

equipment storage facility, or an electrical substation. This RAA includes excavation of soils and 

lagoon sediments that contain contaminant concentrations in excess of remediation goals for low- 

occupancy land use. Remediation goals for this RAA include North Carolina UST rekalations 

cleanup goals for TPH (10 ppm GRO and 40 ppm DRO), EPA cleanup goals for PCBs for low- 

occupancy areas (10 ppm), and EPA Region IX Residential PRGs for other contaminants 

Under this RAA, all soil and lagoon sediments exceeding cleanup criteria would be excavated 

and removed. Confirmatory sampling will take place to ensure that all contaminants exceeding 

remediation goals have been excavated. Samples will be analyzed for PCBs, PAHs, pesticides, 

and TPH. Excavated soils would be separated into TSCA-regulated and non-TSCA-regulated 

soils. TSCA-regulated soils (PCBs greater than 50 ppm) will be handled separately and would be 

transported to a TSCA-permitted chemical waste landfill meeting the requirements of 40 CFR 

76 1.75 for proper off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be 

transported to the Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All d.isturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. 

Because contaminated soil remaining on site could pose a potential human health risk, I!and use 

restrictions will be required for this alternative. Future land use will be restricted to low- 

occupancy uses. A fence will be installed around the site perimeter to protect recreational 

trespassers. Although TSCA low-occupancy cleanup levels for no additional controls will be 

used for RAA 4, PCBs in excess of recreational goals will remain on site. A fence to protect 

recreational users is therefore conservative, but recommended. In addition, certain types of 

activities at the site, such as intrusive activities (e.g., excavation, installation of wells, or 

construction, other than for monitoring or future remediation purposes), will be restricted. 
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RAA 5: Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

RAA 5 is recommended for low-occupancy future land uses. This RAA includes excavation of 

soils and lagoon sediments that contain contaminant concentrations in excess of remediation 

goals for low-occupancy land use with no additional controls. All soil and lagoon sediments 

exceeding cleanup criteria would be excavated and removed. Confirmatory sampling would be 

conducted to ensure that all contaminants exceeding remediation goals have been excavated. 

Following the excavation operation, the site would be restored to its pre-excavation conditions. 

Because contaminated soil poses a potential human health risk, and will remain at the site, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 

occupancy uses. A fence will be installed around the site perimeter to protect recrieational 

trespassers. Although TSCA low-occupancy cleanup levels for no additional controls will be 

used for RAA 5, PCBs in excess of recreational goals will remain on site. A fence to protect 

recreational users is therefore conservative, but recommended. In addition, certain types of 

activities at the site, such as intrusive activities (e.g., excavation, installation of wells, or 

construction, other than for monitoring or future remediation purposes), will be restricted. 

RAA 6: Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

RAA 6 is recommended for low-occupancy titure land uses. This l&L4 includes excavation of 

soils and lagoon sediments that contain contaminant concentrations in excess of remediation 

goals for low-occupancy land use with site fencing. All soil and lagoon sediments exceeding 

cleanup criteria would be excavated and removed. Confirmatory sampling would be conducted to 

ensure that all contaminants exceeding remediation goals have been excavated. Following the 

excavation operation, the site would be restored to its pre-excavation conditions. 

Site access restrictions will include fencing to reduce exposure pathways by limiting access of 

potential recreational trespassers to the site and posted signs to inform individuals of the potential 

site hazards. A fence will be constructed and signs posted along the entire site perimeter. 

Because contaminated soil poses a potential human health risk, and will remain at the site, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 

occupancy uses. In addition, certain types of activities at the site, such as intrusive activities (e.g., 
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excavation, installation of wells, or construction, other than for monitoring or future rem.ediation 

purposes), will be restricted. 

R4A 7: Hot Spot Removal and Capping (Low-Occupancy Land Use) 

RAA 7 is recommended for low-occupancy future land uses. This MA will include the 

installation of a soil cover over the contaminated soils that exceed remediation goals for low- 

occupancy land use with capping. The total area at Site 84 to be capped with a soil cover for this 

RAA is approximately 1.4 acres. The soil cover will consist of 12 inches of clean backfill and six 

inches of topsoil. The cap will be contoured so as to control erosion and sedimentation, and will 

be compacted and vegetated with native grasses and plant species. 

The soils with a PCB concentration above 100 ppm must be excavated prior to capping as they 

exceed the TSCA cleanup level for low-occupancy land use with a cap. During excavation, field 

screening will be conducted to ensure that all soils exceeding 100 ppm PCBs are removed. 

Following the excavation operation, the site would be restored to its pre-excavation conditions. 

Because contaminated soil poses a potential human health risk, and will remain at the sne, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 

occupancy uses. The entire site perimeter will be fenced to protect potential recreational 

trespassers. In addition, certain types of activities at the site, such as intrusive activities (e.g., 

excavation, installation of wells, or construction, other than for monitoring or future remediation 

purposes), will be restricted. 

RAA 8: Excavation and Landfill Disposal (Recreational Land Use, No Access Restrictions) 

RAA 8 is recommended for recreational future land uses. This RAA includes excavation of soils 

and lagoon sediments that contain contaminant concentrations in excess of remediation goals for 

recreational land use. Under the “no access restrictions” option, all soil and lagoon sediments 

exceeding cleanup criteria would be excavated and removed, including impacted wetland and 

wooded areas that are costly to clear and excavate. Confirmatory sampling would be conducted 

to ensure that all contaminants exceeding remediation goals have been excavated. 

TSCA-regulated soils (PCBs greater than 50 ppm) would be transported to a TSCA-permitted 

chemical waste landfill meeting the requirements of 40 CFR 761.75 for proper off-site disposal. 
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The remaining (non-TSCA-regulated) excavated soils will be transported to the Base landfill for 

proper disposal. Following the excavation operation, the site would be restored to its pre- 

excavation conditions. As excavation of the wetland area would destroy the wetland, this RAA 

option would require wetland restoration under the Clean Water Act. Under this option, :no land 

use controls would be necessary. 

RAA 8a: Excavation and Landfill Disposal (Recreational Land Use, Access Restriction@ 

RAA 8a is the same as RAA 8, but with access restrictions added. An “access restrictions” 

option is added to this alternative to reduce costs, preserve wetlands and wildlife habitats, and 

improve site aesthetics. This is accomplished by adding fencing in the upper northwest comer of 

the site to restrict access to this wetland/wooded area. Soils located within this fenced portion of 

the site that exceed remediation goals would remain without any further action. The wetlands and 

thick wooded area in this portion of the site would remain intact, and site access restrictions and 

institutional controls would be implemented for the fenced area since contamination would 

remain on this portion of the site. This is a viable option since it is unlikely that the lheavily 

wooded or wetlands area would be developed anyway, the natural habitat of many native animals 

would remain intact, and high costs for clearing and excavating the area would not be incurred. 

Land use controls for this “access restrictions” option would include permanent access 

restrictions to the fenced wooded/wetland area, which would be restricted from future 

development because contaminants exceeding remediation goals would remain on this portion of 

the site. It should be noted that the wetland area would be restricted from future development 

anyway unless wetland mitigation was implemented. 

Groundwater Remedial Action Alternatives (RAAs) 

The surficial aquifer at the site is not used as a potable water supply and it is unlikely that it will 

be used as a potable water supply in the future. Nonetheless, the surficial aquifer contains 

volatile, inorganic and pesticide constituents that exceed federal and/or state standards. 

Therefore, groundwater RAAs are developed to address this issue. A summary table that presents 

a description, land use controls required, and costs for each groundwater RAA is provided as 

Table ES-2. The groundwater F&As are listed below and are followed by a brief description and 

evaluation of each RAA. 
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GWRAA I: No Action 

Under the no action GW R4A, no physical remedial actions will be performed, no groundwater 

monitoring will be conducted, and no aquifer use restrictions will be implemented at the site. The 

no action alternative is required by the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP) to provide a baseline for comparison with other RAAs that provide a 

greater level of response. 

GWRAA 2: Groundwater Monitoring and Institutional Controls 

Under GW RAA 2, a groundwater monitoring program would be implemented at Site 84 to 

confirm the presence of VOCs and pesticides that were each detected at low levels in two 

monitoring wells and to evaluate whether the metals that were detected in twelve wells at low 

levels, but above screening criteria, are indicative of background concentrations typically found at 

MCB Camp Lejuene. 

A short-term monitoring program, consisting of four additional groundwater sampling events, is 

proposed at this time under this alternative. If the results of this short-term monitoring program 

indicate that pesticides or VOCs are still present at the site above screening criteria and/or that 

metals are present above Base background concentrations, then a focused long-term sampling 

program may be warranted. Aquifer use restrictions will be implemented to prohibit future use of 

the aquifer in the vicinity of Site 84 for potable purposes until it can be shown in four consecutive 

rounds of sampling that the selected COCs are below remedial goals or base background levels. 
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1.0 INTRODUCTION 

Marine Corps Base (MCB) Camp Lejeune was placed on the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA) National Priorities List (NPL) 

effective November 4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this 

listing, the United States Environmental Protection Agency (USEPA) Region IV, the North 

Carolina Department of Environment and Natural Resources (NC DENR), the Department of 

Navy (DON) and the Marine Corps entered into a Federal Facilities Agreement (FFA) for MCB, 

Camp Lejeune. The primary purpose of the FFA is to ensure that environmental impacts 

associated with past and present activities at the Base are thoroughly investigated, and that 

appropriate CERCLA response and Resource Conservation Recovery Act (RCRA) corrective 

action alternatives are developed and implemented as necessary to protect the public health and 

welfare, and the environment (MCB, Camp Lejeune FFA, 199 1). 

The fiscal year 2002 Site Management Plan for MCB, Camp Lejeune, a primary document 

referenced in the FFA, identifies 42 sites that require Remedial Investigation/Feasibility Study 

(RI/FS) activities. These 42 sites have been divided into 21 Operable Units (OUs). Operable 

units are formed as an incremental step toward addressing individual site concerns and to simplify 

the specific problems associated with a site or group of sites. This report describes the Feasibility 

Study (FS) conducted at OU No. 19, which is comprised of Site 84. As shown on Figure l-l, Site 

84 is located near the center of the northern border of MCB, Camp Lejeune. 

This FS has been prepared by Baker Environmental, Inc. (Baker) for the DON, Atlantic Division 

Naval Facilities Engineering Command, Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Program. Activities associated with this FS have been conducted in accordance with 

the requirements delineated in the National Oil and Hazardous Substances Pollution Contingency 

Plan (NCP) [40 Code of Federal Regulations (CFR) 300.4301 for OU No. 19 at MCB, Camp 

Lejeune, North Carolina. The NCP guidelines that dictate the FS process were promulgated 

under CERCLA, commonly referred to as Superfund, and amended by the Superfund 

Amendments and Reauthorization Act (SARA). The USEPA document entitled Conducting 

Remedial Investigations and Feasibility Studies Under CERCLA (USEPA, 1988) provided 

guidance during the preparation of this report. 
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1.1 Report Purpose and Organization 

The subsections that follow describe the purpose and organization of this FS report. 

1.1.1. Purpose of the Feasibility Study 

The primary purpose of the FS report for Site 84 is to identify the remedial alternatives that are 

protective of human health and the environment, and that cost-effectively attain appropriate 

federal and state requirements that are applicable or relevant and appropriate (AIWRs). In 

general, the FS process under CERCLA serves to ensure appropriate remedial alternatives are 

developed and evaluated, such that pertinent information concerning the remedial action options 

can be presented and an appropriate remedy selected. The FS involves two major functions: 

1. Development and screening of remedial action alternatives, and 

2. Detailed analysis of remedial action alternatives. 

,.J@-. The first phase of the FS process includes the following activities: 

l Developing remedial action objectives and remediation levels 

l Developing general response actions 

l Identifying volumes or areas of affected media 

l Identifying and screening potential technologies and process options 

. Evaluating process options 

l Assembling alternatives 

l Defining alternatives 

l Screening and evaluating alternatives 

“-3. *e 

Section 12l(b)( 1) of CERCLA requires that an assessment be conducted to investigate possible 

solutions and alternative treatment technologies or resource recovery technologies that, in whole 

or in part, will result in a permanent and significant decrease in the toxicity, mobility, or volume 

of the hazardous substance, pollutant, or contaminant. In addition, according to CERCLA, 

treatment alternatives should be developed ranging from an alternative that, to the degree 

possible, would eliminate the need for long-term management to alternatives that involve 

treatment that would reduce toxicity, mobility, or volume as their principal element. A 
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containment option involving little or no treatment and a no-action alternative should also be 

developed. 

The second phase of the FS process consists of: 

l Evaluating the potential alternatives in detail with respect to nine evaluation criteria that 

address statutory requirements and preferences of CERCLA 

l Performing a comparison analysis of the evaluated alternatives. 

1.1.2 Report Organization 

This FS is organized into six sections. The Introduction (Section 1.0) presents the purpose of the 

report, a brief discussion of the FS process, and pertinent site background information including a 

summary of the nature and extent of contamination at Site 84. A summary of the human health 

and ecological risk assessments is presented in Section 2.0. Section 2.0 also includes the 

remedial action objectives and remediation goals that have been established for this site. Section 

3.0 presents the identification of general response actions and preliminary screening of the 

remedial action technologies and process options. Sections 4.0 and 5.0 contain the development, 

detailed analysis, and comparison of remedial action alternatives. The detailed analysis :is based 

on a set of nine criteria including short- and long-term effectiveness, implementability, cost, 

acceptance, compliance with applicable regulations, and overall protection of human health and 

the environment. Reference documents are provided in Section 6.0. 

1.2 Background Information 

This section presents background information pertaining to Site 84. The following subsections 

include information such as site location and setting, geology, hydrogeology and surfacle water 

hydrology. Further information of this type for Site 84 can be found in the Final Project Plans 

(Baker, 200 1 b) and Final Remedial Investigation (Baker, 2002a). 

1.2.1 Site Location and History 

Site 84 is located just south of Highway 24 on the main side of MCB, Camp Lejeune, one mile 

west of the main gate entrance (Figure l-l). A map indicating site features is presented as Figure 

1-2. Vehicular access to the site is limited along Highway 24 by a chain link fence. The northern 
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edge of the study area borders railroad tracks and Highway 24, and the northwest edge is 

bordered by Northeast Creek. The area of impact extends to the south and west to encompass the 

foundation of the former Building 45, and a small, man-made lagoon, respectively. Th.e site is 

mostly wooded or covered by thick vegetation or grass in areas near the creek. An access road 

runs through the site and terminates at Northeast Creek. 

The former Building 45 was an electric substation, where transformers reportedly containing 

polychlorinated biphenyls (PCBs) were known to be used and possibly stored. A transformer was 

discovered in the wooded area, east of the substation. Additional transformers (approx.imately 

20) potentially containing PCB transformer oil were discovered and removed from the lagoon. 

Maintenance personnel at the former Building 45 have indicated that additional transformers may 

still be buried in areas near the lagoon; however, it was reported that public works had performed 

minor excavations in the area and did not discover any buried materials. Historical drawings 

regarding the original layout of the former Building 45 are provided in the RI report (Baker, 

2002a). 

Based upon site history as dictated by maintenance personnel at the former Building 45, the 

lagoon was used to contain discharges from the former Building 45. A 12-inch diameter concrete 

pipe discharged into the southeastern end of the lagoon. Conversations with Base personnel 

indicate that the pipe is connected to the oil/water separator located outside of the former 

Building 45. However, it is believed that prior to the installation of the oil/water separator, the 

pipe was connected directly to the building floor drains. 

1.2.2 Geology 

In general, the subsurface lithology in the vicinity of the Site 84 changes toward the direction of 

Northeast Creek. The two cross sections described below were developed as part of the Rl to aid 

in the characterization of the geology and hydrogeology of Site 84. These cross-sections are 

presented in the RI Report (Baker, 2002a). 

Cross-section A-A’ trends northwest to southeast and passes through the Building 45 foundation. 

This section illustrates the lithologic sequence of Site 84. Fine sand (of the undifferentiated 

formation) predominates in this section. Fill material (i.e., fine sand, coal and brick fragments) is 

present in the vicinity of the Building 45 foundation at a depth of approximately 2 feet. The fill 

material extends approximately 150 feet northwest of the foundation. 

l-4 



Cross-section B-B’ trends southwest to northeast and passes just northwest of the Building 45 

foundation. Like Section A-A’, tine sand (of the undifferentiated formation) predominates in 

Section B-B’. Fill material (i.e., fine sand, gravel and brick fragments) is present in the vicinity of 

Building 4.5 foundation at depth of approximately 2 feet. The fill material extends from the 

building foundation approximately 95 feet southwest of the foundation. The fill material was not 

observed at well 84-MW16 (110 feet northeast of the foundation). A sequence of fine sand/clay 

was observed at well 84-MW16 at depths of 14 to 14.6 and 16 to 18 feet. This fine sand/clay 

layer pinches out between 84-MW16 and 84-MW22. 

Site 84 soils are members of the Muckalee-Dorovan soil association. Muckalee soils are poorly 

drained loam underlain by sandy loam and loam. The surface soils are strongly acidic and the 

subsoil can range from moderately acid to alkaline. Muckalee soils were formed from mm-acidic 

parent material that was rich in calcium carbonate. Dorovan soils are muck that is very poorly 

drained and strongly acidic. Dorovan soils have a high content of organic materials. Dorovan 

soils have formed by the accumulation of organic debris. 

As distance increases from Northeast Creek at Site 84, the soil transitions in to the Baymeade- 

Foreston-Stallings soil association. Baymeade soils are well drained fine sands underlain by fine 

sandy loam subsoil that is gently sloping or nearly level. Baymeade soils are moderately to 

highly acidic. Foreston soils are found on slightly convex divides, are well drained, strongly 

acidic, loamy fine sands with a fine sandy loam subsoil. Stallings soils are poorly drained, 

strongly to extremely acidic, loamy fine sands over fine sandy loam in interstream areas. 

1.2.3 Hydrogeology 

During advancement of the borings, groundwater was encountered from several inches to 15 feet 

below ground surface (bgs). Static water elevations measured on August 7, 2001 for the 12 

monitoring wells sampled as part of the RI field investigation were used to generate a 

groundwater contour flow map of the surticial aquifer, presented in Figure l-3. As indicated on 

the figure, shallow groundwater flows to the northwest, towards Northeast Creek. 

In-situ hydraulic conductivity (slug) tests were conducted on select wells at Site 84 to provide an 

estimate of hydraulic conductivity of the surficial aquifer. The hydraulic conductivity values of 

the Site 84 upper superficial aquifer exhibited high variability between tested wells ranging from 

0.48 feet/day (1.7 x lo4 cm/set) at well 84-MW19 to 16 feet/day (5.6 x 10e3 cm/set) at well 84- 
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MW09. The lower conductivities (0.48 to 1 feet/day) were observed at the wells adjacent to the 

Building 45 foundation (84-MW16, 84-MW18 and 84-MWl9). The higher conductivities (11.2 

and 16 feet/day) were observed at the existing wells 84-MW07 and 84-MW09. 

Groundwater velocities in the vicinity of the Building 45 foundation (higher horizontal gradient) 

averaged 0.13 feet/day (approximately 47 feet/year) in the upper surficial aquifer. Groundwater 

velocities west of the building 45 foundation (lower horizontal gradient) averaged 0.2 feet/day 

(73 feet/year). 

Water supply wells within a one-mile radius of Site 84 were identified by reviewing information 

provided by the Base. A total of 15 supply wells were identified within a one-mile radius of the 

study area, of which six are currently in service. These wells are identified in Figure 3-9 of the 

RI Report (Baker, 2002a). 

1.2.4 Surface Water Hydrology 

Site 84 is bordered to the northwest by Northeast Creek. The creek is a large tributary to the New 

River. The classification of Northeast Creek from State Highway 24 downstream to the mouth of 

Scales Creek (the area adjacent to Site 84) is SC HQW NSW. This classification is defmed as 

salt waters protected for secondary recreation, fishing, aquatic life including propagation and 

survival (SC) that are nutrient sensitive (NSW) and of high quality (HQW). From the mouth of 

the Scales Creek downstream to the New River (downstream of Site 84), Northeast Creek is 

classified as SC NSW. These downstream waters are similar to the waters upstream o:f Scales 

Creek, however they are not considered high quality waters. These classifications are published 

under Title 15 of the North Carolina Administration Code. The salinity of Northeast Creek as 

measured on November 15, 2001 was 22.3 parts per thousand (ppt). This salinity reading agrees 

with the classification of the creek as a saltwater body. 

A lagoon, approximately 75 to 85 feet in diameter, is located within the wooded area southwest of 

the road leading to Northeast Creek. Water levels in the lagoon have decreased since initial field 

investigations at the site, presumably due to the discontinuation of use of the drainage pipe 

leading from the former Building 45. The depth of water in the lagoon during a November 2001 

site visit was estimated to be approximately 2 feet. The lagoon banks extend approximately 5 

feet above the water level. A narrow area on the southeast edge of the lagoon was cleared of 

vegetation in July 2001 as a result of trenching activities to locate a buried pipe. 
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Although wetlands have not been delineated at Site 84 by an actual wetland delineation survey, 

the area along Northeast Creek and west of the lagoon is classified as a PF04 11 C wetland based 

upon the National Wetlands Inventory (NWI) maps for the MCB, Camp Lejeune area. The 

wetland boundary is indicated on Figure l-2. This classification identifies the wetland as 

Palustrine in a forested area with broad-leaved deciduous trees. The water regime for the wetland 

is non-tidal and is only seasonally flooded. 

1.3 Previous Investipations 

The following subsections provide information concerning the previous investigations co:mpleted 

at Site 84. The information is summarized to provide the reader with an overview of site 

investigations conducted to date. 

Investigations that have taken place at Site 84 have been reported in the following documents: 

l UST Site Check Investigation Report, Building 45, UST S-941-2 (ATEC Associates, Inc., 

1992) 

l Site Assessment, Tank S741, Midway Park (O’Brien and Gere, 1992) 

l Five well site check and resample one existing well (R.E. Wright Associates, Inc., 1994) 

l Leaking UST Site Assessment Report, Building 45, UST S-941-2 (Law Engineering, Inc., 

1994) 

l Relative Risk Ranking System Data Collection Investigation (Baker Environmental Inc., 

1995) 

l Pre-Remedial Investigation Screening Study (Baker Environmental Inc., 1998a) 

l Draft Engineering Evaluation/ Cost Analysis (Baker Environmental, Inc., 1998b) 

l GW-UST 12 Report, UST Removal at Building 45 (J.A. Jones, Inc., 1999) 

l Trip Report, Site 84 - Building 45 Area (Baker Environmental, Inc., 1999a) 

l-7 



, +#A... 

l Draft Action Memorandum, Site 84 - The Building 45 Area (Baker Environmental, Inc. 

1999b) 

. Concrete Chip and Surface Water Sampling, Building 45 (Baker Environmental, Inc., 1999) 

l Final Remedial Investigation, Operable Unit No. 19, Site 84 Building 45 Area (Baker 

Environmental Inc., 2002a) 

Initial investigations at Site 84Building 45 Area were directed towards underground storage 

tanks (USTs) associated with the former Building 45. These investigations concentrated on total 

petroleum hydrocarbon (TPH), volatile organic compounds (VOCs), oil and grease, and 

halogenated solvent contamination. 

Baker’s Relative Risk Ranking System Data Collection Investigation (1995) and Pre-RI 

Screening Study (1998) were predicated on the discovery of transformers in the lagoon and the 

detection of PCBs in the soil. Surface soil analyses indicated PCB contamination in the area of 

the lagoon and towards the former Building 45. The highest concentrations of Aroclor 1260 in 

the surface soil were detected approximately midway between the lagoon and the former 

Building 45. Groundwater samples were collected from specific existing wells at Site 84. 

Analyses for PCBs indicated no PCBs above detection limits. Additional analyses for VOCs 

indicated benzene and chloroform above screening standards. Surface water samples collected 

from the lagoon where transformers were discovered and removed did not exhib:it PCB 

contamination, but did exhibit BTEX constituent concentrations below screening standards. 

Sediment samples collected from the lagoon exhibited PCB, VOC, semi-volatile and diesel range 

organic contamination above screening standards. 

Summaries of analytical results from investigations conducted at Site 84 prior to the Remedial 

Investigation are presented in the RI report (Baker, 2002a). A summary of the RI (Baker, 2002a) 

and the Pre-RI Screening study (Baker, 1998a) is presented in Section 1.5. 

1.4 Non-Time Critical Removal Action 

The above ground portions of Building 45 were removed in 1999, with the foundation left in 

place. A fence was installed along the perimeter of the building foundation. Removal of the 

foundation and adjacent contaminated soils is planned as a non-time-critical removal action 
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(NTCRA), and is scheduled to begin in the summer of 2002. A Non-Time Critical Removal 

Action Performance Specification Report was prepared that details this effort (Baker, 2002b). 

The NTCRA will address removal of the foundation and a limited amount of impacted soil 

adjacent to the former Building 45. Figure l-4 indicates the planned minimum and maximum 

areas-to be excavated. 

1.5 Remedial Investigation 

The RI field program activities consisted of a soil investigation, trenching to locate a buried pipe 

and a shallow groundwater investigation. The focus of the soil investigation included the area 

surrounding the former Building 45 and northeast of the gravel road leading to Northeast Creek, 

as contamination in other areas had been delineated in previous investigations. Field activities 

were conducted as two field events. The first event took place from July 16 to July 23,200l and 

the second field event occurred July 30 through August 8, 2001. Data collected during the RI 

field investigation was combined with Pre-RI data (Baker, 1998) to fully characterize 

contamination at the site. Sample locations are indicated on Figure l-5. 

1.51 Surface and Subsurface Soil Investigation 

Surface and subsurface soil samples were collected to assess contamination at Site 84 and to 

provide lithological information for the evaluation of geologic and hydrogeologic conditions. 

Soil samples for the RI investigation consisted of direct push (DP) sampling, test pit samples 

(TP), soil borings (SB), and monitoring well borings (MW). 

1.5.1.1 Direct Push Samnling 

During the fast field event, DP samples were collected from 74 soil borings, including 11 borings 

advanced around the perimeter of the former Building 45. At each boring, surface soil samples 

were collected from an interval of O-l feet below ground surface (bgs). At soil boring locations 

drilled with the GeoProbe rig (as opposed to a hand auger), subsurface soil samples were 

collected at an interval within 6 inches of the top of the water table. Additional subsurface soil 

samples were collected at intermediate depths if the depth to the water table exceeded 5 feet or if 

contamination was evident. A total of 127 soil samples were collected from the 74 borings 

during the first field event. In field EnSys TM PCB field test analyses were used to expand the 

initial sampling grid to fully delineate the area of contamination. Approximately 30% of the soil 
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samples were sent to a fixed-base laboratory (Analytics) for confirmatory analysis of PCBs. 

Eighteen samples collected from the 11 soil boring locations around the perimeter of the former 

Building 45 were analyzed at the fixed base laboratory for Target Compound List (TCL,) VOCs, 

semi-volatile organic compounds (SVOCs), pesticides, PCBs, Gasoline Range Organics (GRO), 

Diesel Range Organics (DRO), cyanide, and Target Analyte List (TAL) metals. 

During the second field event, eleven direct push locations were sampled. Twenty-two direct 

push soil samples were collected and sent to the fixed base laboratory for analyses o:f VOCs, 

SVOCs, pesticides, PCBs, herbicides, Volatile Petroleum Hydrocarbons (VPH), Extractable 

Petroleum Hydrocarbons (EPH), and TAL metals. It is noted that .as opposed to the first field 

event, requested analyses during the second event included VPH and EPH and did not include 

GRO, DRO, or cyanide. These changes were made in response to the Camp Lejeune Partnering 

Team’s decision that petroleum contamination should be delineated at the site in addition to PCB 

delineation. 

1 S. 1.2 Test Pit Sampling 

Two soil samples were collected from each of three test pit locations along the location of a 

drainage pipe leading from the former Building 45 to the lagoon. Samples were collected both 

adjacent to and underneath the pipe. Soil samples collected from test pits were sent to the fixed 

base laboratory for analysis of PCBs. 

1.5.1.3 Soil and Monitoring Well Borings 

Eight soil boring samples (all subsurface soils) and 14 monitoring well boring samples (six 

surface soil and eight subsurface soil samples) were collected during the second field event. 

These samples were sent to the fixed base laboratory for analyses of TCL VOCs, SVOCs, 

pesticides, PCBs, herbicides, VPH, EPH and TAL metals. 

1.5.1.4 Pre- RI Soil Data 

Surface soil data available from the Pre-RI investigation included 20 samples collected in 1995 

and 28 samples collected in 1998. These soil samples were analyzed for PCBs. 
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1.5.2 Groundwater Investigation 

In 200 1, groundwater samples were collected from 12 monitoring wells including the eight newly 

installed wells and four existing monitoring wells, each screened in the uppermost portion of the 

surficial aquifer. Samples were analyzed for TCL VOCs, SVOCs, TAL metals, PCBs, pesticides, 

herbicides, VPH, and EPH in accordance with Contract Laboratory Program (CLP) protocol. 

Groundwater data was also available from the Pre-RI (Baker, 1998). In 1995, groundwater was 

collected from three shallow monitoring wells and was analyzed for PCBs. In 1998, groundwater 

was collected from six monitoring wells and was analyzed for TCL VOCs. 

1.53 Surface Water and Sediment Investigation 

No surface water or sediment was collected as part of the RI field investigation. Data from the 

Pre-RI (Baker, 1998) were available for evaluation. In 1995, three surface water and sediment 

samples were collected from Northeast Creek and four surface water and sediment sampl,es were 

collected from the lagoon. All samples were analyzed for PCBs. In 1998, seven surface water 

and four sediment samples were collected from the lagoon. Six of the surface water samples 

were analyzed for PCBs and the seventh was analyzed for TCL VOCs and SVOCs. Three of the 

sediment samples were analyzed for DRO, pH, percent moisture, and PCBs and the fourth 

sediment sample was analyzed for TCL VOCs, SVOCs, pH, and percent moisture. 

1.6 Nature and Extent of Site Contamination 

This section characterizes the nature and extent of contamination at Site 84. This characterization 

was accomplished by specific laboratory analysis and field screening of environmental samples 

including soil, groundwater, surface water, and sediments. A complete summary of the analytical 

data, including a comparison of site data to established standards and/or criteria, is included in the 

RI Report (Baker, 2002a). 

The data are summarized by media in the following subsections as listed below: 

0 Surface 

l Subsurface soils 

l Test pits 

l Groundwater 
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l Surface water 

l Sediment 

1.6.1 Surface Soil 

Surface soil analytical data are screened using USEPA Region IX Residential Preliminary 

Remediation Goals (PRGs) to assess which contaminants require further consideration. 1:norganic 

constituents were screened using Base background data from the Base Background Study 

completed in April 2001 (Baker, 2001a). Inorganic concentrations exceeding both the PRG and 

Base background require further consideration. 

PCB Analytical Data 

A total of 95 surface soil samples were analyzed at a fixed based laboratory for PCBs. Twenty of 

the samples were collected in October of 1995, 28 samples in March of 1998, and 47 samples 

(including 5 duplicates) between July and August 200 1. 

Aroclor- 1260 was detected in 68 of 95 samples, at concentrations ranging from 18 J to 200,000 

micrograms per kilogram (@kg). The PRG for Aroclor- 1260 is 220 pg/kg, which was exceeded 

in 55 samples. The highest detection of Aroclor-1260 was in sample IR84-SB27-0 1 where the 

concentration was 200,000 ,&kg. Other significant detections were found in samples IR84- 

MW20-00 at 11,000 J &kg, IR84-DPl8-00 at 25,000 pgkg, IR84-DP82-00 at 11,000 &kg, 84- 

SBOlA at 12,000 pg/kg, 84-SB02B at 12,000 pg/‘kg and 84-SB09A at 12,000 ug/kg. 

Other PCB isomers were detected in surface soil samples, but in far fewer samples and generally 

at lower concentrations. Aroclor-1248 was detected in 4 of 95 samples, ranging from 56 pg/kg to 

160,000 pg.kg and Aroclor-1254 was detected in only one sample at 5 1,000 &kg. 

Immunoassay Field Screening Results 

The majority of the immunoassay results were between 1 ppm and 10 ppm, representing a general 

area of low level contamination northwest of the Building 45 foundation. This area includes the 

former AST S-78 1, and extends toward, and includes a portion of the wetland area to the north of 

the site (in the vicinity of DP-71). A steep bank leading up to railroad tracks is located 

immediately north of DP-71 preventing migration of surface contaminants in this portion of the 
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,d --.. site. There were two surface soil samples located near the surface drainage feature witlh results 

greater than 50 ppm, IR84-DP32-00 and IR84-DP64-00, as shown on Figure 2-4 and indicated in 

red. There were several areas with sample concentrations between 10 ppm and 50 ppm. One of 

these areas is located along the drainage pipe that runs from the building to the lagoon. Another 

area is located at the end of a surface drainage feature. 

Volatile organic Compounds 

Twenty-six surface soil samples were analyzed for VOCs. Only acetone, 2-butanone, 

ethylbenzene, and xylenes were positively detected. No detected VOCs in surface soil exceeded 

the PRG. 

Semi-volatile Organic Compounds 

Twenty-six samples were analyzed for SVOCs. There were a total of 21 SVOCs detected in the 

surface soil samples. Nine of 2 1 SVOCs exceeded the screening criteria. The PRG was exceeded 

for a class of SVOCs known as polynuclear aromatic hydrocarbons (PAHs), which include the 

following compounds (ranges of detection in parentheses): 

Benzo(a)anthracene (520 pg/kg to 190,000 l&kg) PRG = 620 J.&kg 

Benzo(a)pyrene (470 ug/kg to 150,000 pg/kg) PRG = 62 &kg 

Benzo(b)fluoranthene (540 ug/kg to 170,000 pg/kg) PRG = 620 @kg 

Benzo(k)fluoranthene (340 J pg/kg to 120,000 ug/kg) PRG = 6,200 pg/kg 

Chrysene (560 pg/kg to 180,000 ug/kg) PRG = 62,000 &kg 

Dibenz(a,h)anthracene (70 J &kg to 17,000 J pg/kg) PRG = 62 j.@kg 

Indeno( 1,2,3-cd)pyrene (250 J pg/kg to 59,000 ugikg) PRG = 620 &kg 

Pesticides 

There were twenty-four samples that were collected at Site 84 and analyzed for pesticides. Six of 

14 pesticides analyzed for were detected above the PRG including: 

. 4,4’-DDD (3.2 J pg/kg to 3,000 pg/kg) PRG = 2,400 pg/kg 

l Die&in (3.5 J pg/kg to 320 pg/kg) PRG = 30 pg/kg 

l Heptachlor (1.5 J pg/kg to 22,000 ygkg) PRG= llOpg/kg 
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l Heptachlor epoxide (4.2 J pg/kg to 4,500 pg/kg) PRG = 53 pg/kg 

l alpha-Chlordane (2 J pg/kg to 48,000 J &kg) PRG = 1,600 pgikg 

l gamma-Chlordane (3.9 ug/kg to 58,000 &kg) PRG = 1,600 @kg 

A total of 26 surface soil samples were analyzed for inorganics with 22 constituents detected in 

surface soil samples. No detected inorganics exceeded the Region IX PRGs. 

Total Petroleum Hydrocarbons (TPH) 

TPH was analyzed in 11 surface soil samples collected during the RI. TPH diesel-range organics 

(TPH-DRO) were detected in all 11 samples with concentrations ranging from 7 J mg/kg to 470 

mg/kg. TPH gasoline-range organics (TPH-GRO) were detected in one sample at 0.88 mg/kg. 

The highest detection of TPH was located along the former Building 45 (sample IR84-DP46-OO), 

where TPH-DRO was detected at 470 mg/kg. Other surface soil detections of TPH-DRO ranged 

from 130 mg/kg to 340 mg/kg. TPH-GRO was not detected in high concentrations in the surface 

soil at Site 84. 

1.6.2 Subsurface Soil 

Like surface soil, subsurface soil analytical data are screened using Region IX PRGs for 

Residential Soils to assess which contaminants require further consideration. Inorganics were 

screened using Base background data. Inorganic concentrations exceeding both the PRG and 

Base background require further consideration. 

PCB Analytical Data 

A total of 39 subsurface soil samples were analyzed for PCBs by a fixed based laboratory. 

Multiple Aroclor isomers were detected in 13 of these samples. Aroclor-1248 was detected at 

47,000 pg/kg in sample IR84-DP47-0 1, which exceeds the PRG. Aroclor- 1245 was detected in 

sample IR84-DP46-02 at 5,000 ug/kg, which also exceeded the PRG. Aroclor-1260 was detected 

in the other 11 samples, ranging in concentration from 13 J pg/kg to 45,000 yg/kg. Five of these 
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values exceeded the Region IX PRG Residential Soil screening level (ranging from 1,l’OO ug/kg 

to 45,000 pg/kg) with the highest detected concentration in sample IR84-DP 18-02. 

Immunoassay Field Screening Results 

Five subsurface soil samples were screened for PCBs using an immunoassay field test kit. One of 

the samples, IR84-DP18-02 (3-5 ft.) exhibited a concentration greater than or equal to 50 ppm 

(Figure 2-4). This sample point is located adjacent to the former AST S-781. There were three 

samples that exhibited PCB concentrations between 10 ppm and 50 ppm. The PCB concentration 

of the fifth sample (DP-28-01) was less than 1 ppm (the lowest detection limit of the field test 

kit). 

Volatile Organic Compounds 

Twenty-four subsurface soil samples were analyzed for VOCs. There were ten VOCs detected in 

the subsurface soil samples, none of which exceeded PRGs. 

Semi-volatile Organic Compounds 

Thirty-three samples were collected and analyzed for SVOCs. A total of twenty-two SVOCs 

were detected, five of which exceeded PRGs. The PRG was exceeded for a class of SVOCs 

known as PAHs, which include: 

l Benzo(a)anthracene (640 pg/kg to 3,000 pg/kg) PRG = 620 pg/kg 

l Benzo(a)pyrene (590 p,g/kg to 2,600 P.&/kg) PRG = 62 pgikg 

. Benzo(b)fluoranthene (68 J pg/kg to 2,800 @kg) PRG = 620 p&g 

l Dibenz(a,h)anthracene (98 J pg/kg to 430 J pg/kg) PRG = 62 &kg 

l Indeno( 1,2,3-cd)pyrene (340 J pg/kg to 1,200 pg/kg) PRG = 620 pg/kg 

Pesticides 

Eleven pesticides were detected in subsurface soil samples. Four of 14 pesticides analyzed for 

were detected above the PRG in three samples, including: 
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l Heptachlor (1.6 J pg/kg to 6,900 pg/kg) PRG = 110 pg/kg 

l Heptachlor epoxide (63 J pg/kg and 200 J ug/kg) PRG = 53 &kg 

l alpha-Chlordane (3.3 pg/kg to 14,000 J pg/kg) PRG = 1,600 pg/kg 

l gamma-Chlordane (3.3 pg/kg to 18,000 &kg) PRG = 1,600 pg/kg 

Inorganics 

Thirty-three subsurface soil samples were analyzed for inorganics. A total of twenty-two metals 

were detected, all at concentrations below the screening criteria. 

Total Petroleum Hydrocarbons (TPH) 

Eight subsurface soil samples were analyzed for TPH-DRO and TPH-GRO. TPH-DRO was 

detected in all eight samples, at concentrations ranging from 15 m&g to 5,550 mg/kg. TPH- 

GRO was detected at 580 mg/kg in sample IR84-DP15-03 and at 0.22 mg/kg in sample IR84- 

DP46-02. 

1.6.3 Test Pits 

Two soil samples were collected from each of the three test pits located along the length of the 

drainage pipe leading from the former Building 45 to the lagoon. These samples were analyzed 

for PCBs and percent solids. Aroclor-1260 was the only detected PCB isomer and was detected 

in all six samples, at concentrations ranging from 56 pg/kg to 990 ug/kg. Three of the six 

samples exhibited Aroclor-1260 above the PRG, namely IR84-TPOl A, IR84-TP03A and IR84- 

TP03B. 

The purpose of this sampling effort was to determine if the drainage pipe leading from the former 

Building 45 to the lagoon has leaked. Based on the detection of Aroclor-1260 in all six samples, 

there is evidence that the pipe has potentially leaked. 

1.6.4 Groundwater 

Groundwater data were screened against North Carolina Water Quality Standards (NCWQS) and 

Federal Maximum Contaminant Levels (MCLs). 
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Organics 

There were no detections of PCBs in groundwater sampled in 1995. No other analytes were 

analyzed in these groundwater samples. 

Groundwater collected in 1998 was analyzed for VOCs. A total of six monitoring wells were 

sampled, which included a shallow and intermediate well cluster at three separate locations. 

There were low detections of benzene and ethylbenzene at monitoring well cluster MW03 and 

MW04. The detections of benzene slightly exceeded the NCWQS of 1 .O pg/L, but are below the 

federal MCL. Ethylbenzene also was detected in each of these monitoring wells; however, the 

levels were below both state and federal standards. Chloroform was detected at 16 J.@L in 

monitoring well cluster MWll and MW12. This concentration exceeds the NCWQS of 

0.19 pg/L, but is less than the federal MCL. 

In 2001, 14 groundwater samples were collected and analyzed for VOCs, SVOCs, PCBs, 

herbicides and metals. There were no exceedances of screening criteria for any of the VOCs or 

SVOCs. Although there were seven pesticides detected in these samples, only two exceeded the 

MCL and/or NCWQS. Gamma-chlordane exceeded the NCWQS at well 84-MWl8. Also, 

heptachlor epoxide exceeded the NCWQS at well 84-MW20. 

Inorganics 

A total of 19 metals were detected in groundwater samples collected in August of 200 1. All nine 

detections of aluminum exceeded the MCL. Antimony was detected above the MCL in one 

sample. All detections of iron exceeded the MCL and NCWQS. Detections of manganese 

exceeded the MCL and NCWQS in six samples. 

1.6.5 Surface Water 

During the October 1995 sampling event, seven surface water samples were collected at Site 84 

and analyzed for PCBs. Three of the surface water samples were collected from Northeast Creek 

and four of the surface water samples were collected from the lagoon. PCBs were not detected in 

any of the surface water samples collected. 
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Seven surface water samples were collected in March 1998 from the lagoon. Six of the samples 

were analyzed for PCBs and the seventh was analyzed for VOCs and SVOCs. Again, PCBs were 

not detected in any of the surface water samples. Several VOCs were detected in the one surface 

water sample, including acetone at 5.6 J pg/L, benzene at 1.2 J pg/L, toluene at 2.7 J pg/L, and 

xylenes at 3.5 J yg/L. No SVOCs were detected in the surface water sample. 

1.6.6 Sediments 

In October 1995, seven sediment samples were collected at Site 84 and analyzed for PCBs. Three 

of the samples were collected from Northeast Creek and four of the samples were collected from 

the lagoon. No PCBs were detected in the sediment samples collected from Northeast Creek; 

however, each of the four samples collected from the lagoon exhibited PCBs. Sediment sample 

84-SD05 contained PCB compounds Aroclor-1248 at 2,800 pgikg and Aroclor-1260 at 

20,000 pg/kg. Aroclor-1260 was also detected in samples 84-SD06, 84-SD07, and 84-SD08 at 

concentrations of 8,100 u&/kg, 17,000 pg/‘kg, and 3,700 ug/kg, respectively. 

During the March 1998 sampling event, three additional sediment samples were collected from 

the lagoon. Aroclor-1260 was detected at concentrations of 40,000 pg/kg, 5,900 ug/kg, and 4,300 

pg/kg in these samples. These concentrations are all above the Region IX PRG for Aroclor-1260 

of 220 j.lg/kg. 

1.7 Conclusions of the Remedial Investigation 

1. Soils at Site 84 have been impacted by PCBs due to past site operations. PCB 

contamination is widespread at low concentrations (1- 10 ppm); however, there are three “hot 

spots” of PCB contamination, including the lagoon area, the midfield area (near the former 

AST), and the Building 45 area. 

2. Soils at Site 84 also have been impacted due to past site operations by VOCs, SVOCs, 

pesticides, TPH, and inorganics. These contaminants are primarily distributed around 

Building 45 and the former AST. Concentrations of VOCs and TPH are low compared with 

SVOCs. Concentrations of SVOCs decrease significantly with depth. 

3. A non-Time Critical Removal Action (non-TCRA) involving the demolition of the 

foundation of former Building 45 and excavation of soils in the immediate area of the 
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foundation is planned. The removal action addresses one of the three “hot spots” for soil at 

Site 84 and should significantly reduce site risks. Further, the removal action work plan 

contains provisions for confirmatory sampling to ensure that remedial goals are met in the 

area of the NTCRA. Although the removal action is focused on removing the remaining 

portions of Building 45 and impacted soil in that area, all other areas of the site must be 

addressed. These areas are addressed in this Feasibility Study along with various remedial 

alternatives. 

4. Groundwater sampling completed as part of the RI identified several VOCs, SVOCs, 

pesticides, herbicides and inorganics. Benzene, chloroform, heptachlor epoxide, and 

gamma-chlordane exceeded screening criteria in a limited number of samples. It is 

important to note that groundwater has been impacted by petroleum products in the 

northeast portion of the site near former Building 45. Free-phase petroleum as well as a 

significant dissolved phase plume has been identified by previous site investigations. This 

portion of the site is being addressed by the UST program with an active treatment system, 

which is operated and maintained by J.A. Jones. 

5. Northeast Creek does not appear impacted by past site operations. Contaminants were not 

detected in surface water or sediment samples from the creek. 

6. Lagoon sediments have been impacted due to past site operations by VOCs and PCBs. The 

presence of these contaminants is most likely related to the drain pipe that runs from the 

former building to the lagoon, which was apparently used to discharge waste material from 

the building. In addition, the presence of PCBs may be related to the reported disposal of 

transformers in the lagoon. 

7. The baseline human health RA for Site 84 evaluated current adolescent and adult 

recreational users, military Base personnel, future adult and child residents, construction 

workers, and industrial/commercial workers. A summary of the potential risk for soil and 

groundwater is provided below: 
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Total risk vaIues calculated at the site indicate potentially unacceptable carcinogenic risk for 

the current adult recreational users, future adult and child residents, and future 

industrial/commercial site workers. Aroclor-1260 in soil remaining on site after the non- 

TCIU was the primary contributor to unacceptable carcinogenic risks for the future 

residential receptors. 

Soil remaining on site after the non-TCRA did not contribute significantly to unacceptable 

noncarcenogenic adverse health effects for current Base personnel, future adult and child 

residents, future construction workers, or future industrial/commercial site workers. 

Arsenic in the shallow groundwater contributed to potentially unacceptable carcinogenic risk 

values for the future receptors evaluated for exposure to groundwater. 2-Methyl-4- 

chlorophenoxyacetic Acid (MCPA), arsenic, iron, and thallium in the shallow groundwater 

also contributed to unacceptable total site HI values. 

8. Based on the ecological risk assessment, PAHs, pesticides, PCBs, and inorganics in surface 

soils may pose unacceptable risks to the terrestrial ecological community at Site 84. VOCs, 

SVOCs, and PCBs in lagoon sediments may pose unacceptable risks to ecological receptors 

using the lagoon. The lagoon area and area along the perimeter of former Building 45 are the 

most hazardous to ecological receptors at Site 84. Although potential risks to ecological 

receptors will decrease substantially following the non-TCRA in the vicinity of Buildiing 45, 

unacceptable risks to terrestrial flora, fauna, and upper trophic level receptors will still exist 

at the site. After the removal action, potential risk from most surface soil contaminants to 

terrestrial receptors will be moderate to low; however, Aroclor- 1260 will continue to pose 

substantial risks to the terrestrial community. No unacceptable risks were estimated for 

surface waters or sediment of Northeast Creek. Pesticides in groundwater may pose 

unacceptable risks to ecological receptors in Northeast Creek if dilution upon discharge to the 

creek is negligible; however, potential risks contributed by groundwater are anticipatejd to be 

low. 
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* 2.0 REMEDIATION GOALS AND REMEDIAL ACTION OBJECTIVES 

This section presents a discussion of remediation goal options and remedial action objectives for 

Site 84. The remediation goal options and remedial action objectives are based on re,gulatory 

requirements, standards, and guidance, also referred to as Applicable or Relewnt and 

Appropriate Requirements {ARM&) and those To Be Considered (TBCs), if available, as well as 

assessments of current and potential human health risks and future land use considerations for 

Site 84. 

Section 2.1 summarizes the results of the human health risk assessment under current and future 

land use scenarios. Section 2.2 presents the current and possible future land uses for Site 84 and a 

discussion of land use controls. Section 2.3 describes the media of concern and a discussion of 

contaminants of concern (COCs) at Site 84. Section 2.4 provides a discussion of regulatory 

requirements, standards, and guidance for the various COCs identified at the site. In Section 2.5, 

a recommended remediation goal for each COC is selected from the possible remediauon goal 

options and has been assumed for purposes of evaluation of remedial alternatives in this FS. 

Section 2.6 describes areas of remediation for the FS under various remediation goal scenarios. 

Finally, remedial action objectives are developed based on remediation goals, regulatory 

requirements and guidance, current and potential future human health risks, and current and 

future land use considerations in Section 2.7. 

2.1 Risk Assessment Summarv 

Potential receptors evaluated for Site 84 included current adolescent and adult recreational users, 

current Base personnel, future industrial/commercial workers, future adult and child residents, 

and future construction workers. Two distinct exposure scenarios were evaluated. The first 

exposure scenario included the soil around the perimeter of the Building 45 foundation that will 

be excavated during the non-time-critical removal action (NTCRA), which is scheduled to be 

conducted in the summer of 2002. The second exposure scenario excluded the soil that will be 

excavated during the NTCRA. As the NTCRA will be completed before remedial actions 

presented in this FS are implemented, this study is concerned with the second exposure scenario 

that excludes soil to be excavated during the NTCRA. 
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2.1.1 Soil 

Soil remaining after the NTCRA does not contribute significantly to unacceptable carcinogenic 

risks or to unacceptable noncarcinogenic adverse health effects for the current receptors or for 

potential future industrial/commercial or construction workers. However, exposure to PCBs in 

surface soil remaining on site after the NTCPA does contribute to unacceptable carcinogenic 

risks for the potential future adult and child resident. 

2.1.2 Groundwater 

Arsenic in the shallow groundwater contributed to potentially unacceptable carcinogenic risk 

values for future child and adult residents and future industrial/commercial worker evaluated for 

exposure to groundwater. 2-Methyl-4-chlorophenoxyacetic Acid (MCPA), arsenic, iron, and 

thallium in the shallow groundwater also contributed to unacceptable total site HI values. 

However, the surficial aquifer is not used as a potable water supply and it is unlikely to be used in 

the future as a source for potable water. 

Dermal exposure to groundwater contributed to slightly elevated noncarcinogenic adverse health 

effects for a potential future construction worker. Antimony, MCPA, iron, manganese, and 

thallium contributed to the construction worker dermal contact risk. 

2.2 Land Use Considerations/Land Use Controls 

Site 84 is located just south of Highway 24 at MCB, Camp Lejeune, one mile west of the main 

gate entrance (Figure I-1). The site is fenced to prevent vehicular access from Highway 24. 

Vehicular access to the site is gained from the Base on the south side of the site or through the 

chain link fence along the highway. The northeast edge of the study area runs along railroad 

tracks and the northwest edge is bordered by Northeast Creek. The site extends to the scluth and 

east to encompass the foundation of Building 45 and a small lagoon. Building 45 was the location 

of a former electric substation, where transformers were known to be used and possibly stored. 

Toward the creek, the site is mostly wooded or covered by thick vegetation or grass. Wetland 

areas are present adjacent to the creek. An access road runs through the site and termi:nates at 

Northeast Creek. A map showing the various site features is presented as Figure 1-2. 
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Currently, the site is not used and vehicular access is restricted. Future land use for the site has 

not been definitively determined, therefore, remedial alternatives are developed that would allow 

for recreational land uses such as a marina or community park, high-occupancy land uses such as 

housing or offices, and low-occupancy land uses such as for an electrical substation or 

warehouse/equipment storage. 

In the early 194Os, land was acquired to develop a railroad connection between the existing 

Seaboard Coastline Railroad and MCB, Camp Lejeune. Due to changing transportation needs, 

the railroad is no longer used, and the Base plans to transfer a portion of the railroad right-of-way 

from Route 17 to Route 24 to the City of Jacksonville for a pedestrian/bicycle trail. A portion of 

this trail will be developed along the northern border of Site 84. Therefore, fencing may be 

necessary to prevent recreational trespassers from accessing the site. Figure l-2 shows the right 

of way designated for the rails-to-trails path. Additional sampling will take place during the 

remedial action phase at the northern portion of Site 84 between existing sampling locations with 

detected contaminants above screening criteria and the railroad tracks. This will further delineate 

the areas of contamination near the future rails-to-trails path. 

Remedial alternatives that leave contaminants on the site above the selected cleanup goal may 

include land use controls. Land use controls may be implemented to manage future land. use, to 

restrict site access, or to restrict certain types of activities at a site. Examples of land use controls 

include restrictions such as fencing, aquifer use restrictions, or deed restrictions that limit 

allowable land uses and/or place restrictions on certain intrusive activities (e.g., excavation) at the 

site. Land use controls can be used to control all or parts of the site. 

2.3 Media of Concern/Contaminants of Concern 

The results of the human health risk assessment for groundwater presented in the Rl report 

indicate that the total carcinogenic and noncarcinogenic risks exceed the USEPA acceptable risk 

range for future receptors that may use groundwater in the surficial aquifer at Site 84 for Ipotable 

water supply purposes. Iron, arsenic, and MCPA in groundwater were the main contributors to 

risk. Thus, contaminated groundwater is a media of concern for the FS. However, since 

groundwater has relatively minor levels of contaminants, is not currently used as a potable water 

supply, and is not likely to be used as a potable water supply in the future, active groundwater 

remediation is not appropriate for Site 84 and will not be evaluated in this FS. Instead, protection 

of human health will be achieved through aquifer use restrictions designed to prevent future use 
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of the aquifer at Site 84 for potable purposes. Remedial alternatives for groundwater presented in 

this FS include a no action alternative and a groundwater monitoring alternative. 

The human health risk assessment indicates that soil remaining after the NTCRA does not 

contribute to unacceptable risks for the current receptors or for future industrial/com.mercial 

workers. However, exposure to PCBs in surface soil does contribute to unacceptable carci:nogenic 

risks for the potential future adult and child resident and future construction worker. In addition, 

some contaminants in soil do exceed recommended cleanup levels based on regulatory 

requirements and guidance. Therefore, contaminated soil is a media of concern for the FS 

Detected concentrations of groundwater and soil contaminants will be compared to regulatory 

standards or remediation goals to be developed in Section 2.5 to generate a list of contaminants of 

concern (COCs) for this FS. Any contaminant that does not exceed its applicable regulatory 

standard or remediation goal will be eliminated from the list of COCs, thus eliminating it from 

further consideration in the FS. Contaminants that exceed the remediation goals are reta.ined as 

final COCs. The final COCs will be the basis for defining areas of concern and evaluating 

remedial action alternatives. 

2.4 Applicable or Relevant and Apwouriate Requirements (ARARsj 

Regulatory requirements, standards, and guidance are also referred to as “applicable or relevant 

and appropriate requirements” (ARARs) and “to be considered” (TBCs) requirements. AR4Rs 

and TBCs are defined and described in general in Section 2.4.1. Section 2.4.2 presents and 

describes specific ARARs and TBCs identified as applicable or appropriate to Site 84. 

2.4.1 Definition of Applicable or Relevant and Appropriate Requirements (ARARs) and 

“To Be Considered” (TBC) Requirements 

Under Section 12l(d)( 1) of CERCLA, remedial actions must attain a degree of cleanup that 

assures protection of human health and the environment. Additionally, CERCLA remedial 

actions that leave any hazardous substances, pollutants, or contaminants on site must meet, upon 

completion of the remedial action, a level or standard of control that at least attains standards, 

requirements, limitations, or criteria that are “applicable or relevant and appropriate” under the 

circumstances of the release. These requirements are known as “ARARs” or applicable or 

relevant and appropriate requirements. AR4Rs are derived from federal and state laws. 
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AR4Rs are categorized as one of three basic types: chemical-specific, location-specific, and 

action-specific. Chemical-specific ARARs include requirements which set health or risk-based 

concentration limits or ranges for specific hazardous substances, pollutants, or contaminants. 

Federal MCLs established under the Safe Drinking Water Act (SDWA) are examples of 

chemical-specific AR4Rs. 

Location-specific ARARs set restrictions on activities based upon the characteristics of the site. 

Examples include federal and state siting laws for hazardous waste facilities and sites, on the 

National Register of Historic Places. 

The third classification of ARARs, action-specific, refers to requirements that set controls or 

restrictions on particular activities related to the management of hazardous substances, pollutants, 

or contaminants. RCRA regulations for closure of hazardous waste storage units and pretreatment 

standards for discharges to publicly owned treatment works under the Clean Water Act (CWA) 

are examples of action-specific ARARs. 

Subsection 121(d) of CERCLA requires that a remedial action meet a level or standard which at 

least attains federal and state substantive requirements that qualify as ARARs. Federal, state, or 

local permits are not necessary for removal or remedial actions to be implemented on site, but 

their substantive requirements or ARARs must be met. ARARs for a particular site depend on 

the detected contaminants, specific site characteristics, and particular remedial actions proposed 

for the site. Potential ARARs identified for Site 84 are presented in Section 2.4.2. 

Advisories, criteria, or guidance documents that do not meet the definition of ARARs, but may be 

considered to determine what is protective or are useful in developing CERCLA remedies are 

referred to as “to-be-considered” (TBC) requirements. The ARARs preamble [40 CFR Part 

300.400(g)(3)] describes three types of TBCs: health effects information with a high degree of 

credibility, technical information on how to perform or evaluate site investigations or remedial 

actions, and policy. 

2.4.2 Potential ARARs and TBCs for Site 84 

The chemical-specific, location-specific, and action-specific ARARs and TBCs that were 

identified for Site 84 are presented below. 

2-5 



2.4.2.1 Chemical-Specific ARARs and TBCs 

,Ria, 

( ,w-.,. 

Potential state and federal chemical-specific ARARs identified for Site 84 are summarized on 

Tables 2-l and 2-la, respectively. Primary chemical-specific ARARs and TBCs identified for the 

COCS in soil at Site 84 are listed below: 

l Cleanup levels for PCBs under the Toxic Substances Control Act (TSCA) 

l Disposal and storage requirements for PCBs under TSCA 

. USEPA guidance on PCB cleanup levels 

l USEPA Region IX Residential and Industrial Preliminary Remediation Goals (PRGs) 

l North Carolina UST Program guidelines for TPH 

l North Carolina Groundwater Standards 

Brief descriptions of these chemical-specific ARARs/TBCs as they pertain to Site 84 are 

provided below. 

Cleanup levels for PCBs under TSCA 

The TSCA PCB Disposal Regulations (40 CFR Parts 750 and 76 I), final amendments issu’ed June 

29, 1998, are ARARs that address treatment, storage, and disposal requirements for PCB 

materials including remediation waste (e.g., PCB-contaminated soils/sediments). The TSCA 

regulations of importance to CERCLA remedial actions are found in 40 CFR 761.60 - 761.79, 

Subpart D: Storage and Disposal (USEPA, 1990). The disposal regulations provide specific 

cleanup standards for PCB remediation waste under both low-occupancy and high-occupancy 

land use scenarios, as described below. 

High-occupancy areas are defined as areas where an unprotected individual would be present for 

more than 335 hours/year, or more than 6.7 hours/week on average. Examples of high-occupancy 

areas include a residence, school, office, or industrial workstation. The cleanup levels fo:r PCBs 

in high-occupancy areas are: 

l 1 ppm without additional controls, or 

l 10 ppm if the area is capped with a soil, concrete, or asphalt cover 
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Low-occupancy areas are defined as areas where an unprotected individual would be present for 

less than 335 hours/year, or less than 6.7 hours/week on average. Examples of low-occupancy 

areas include an electrical substation or a non-office warehouse facility. The cleanup levels for 

PCBs in low-occupancy areas are: 

l 25 ppm without additional controls, or 

l 50 ppm if the site is secured with fencing and signs, or 

l 100 ppm if the area is capped with a soil, concrete, or asphalt cover 

Disposal and Storage Requirements for PCBs > 50 ppm under TSCA 

The TSCA PCB Disposal Regulations also address disposal requirements for PCB remeidiation 

waste (e.g., PCB-contaminated soils/sediments). The disposal regulations specify that soils 

contaminated with PCBs at concentrations greater than or equal to 50 ppm may be disposed of by 

incineration, treated by an equivalent method (equal to incineration), or disposed in a chemical 

waste landfill meeting TSCA requirements as described in 40 CFR 761.75. In addition, the 

regulations specify that soils contaminated with PCBs at concentrations greater than or equal to 

50 ppm must be disposed of within one year after being excavated and placed in storage. Specific 

storage facility requirements are also specified in the regulations. 

It should be noted that soils contaminated with PCBs at concentrations less than 50 ppm lmay be 

disposed at a permitted solid waste disposal facility such as a municipal waste landfill. 

USEPA Guidance for PCB Cleanup Levels 

The EPA guidance document “Guidance on Remedial Actions for Superfund Sites wit:h PCB 

Contamination” (USEPA, 1990) is not federal or state law and therefore is not an AIV&. 

However, it is federal guidance that addresses PCB contamination at CERCLA sites and therefore 

is considered “TBC” information for Site 84. This guidance provides the following 

recommended soil action levels as risk-based “starting points” for PCB-contaminated soil: 

l Residential Land Use: 1 mm 

l Non-residential or Industrial Land Use: lOto25ppm 
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These concentrations are risk-based levels that reflect an increased cancer risk in the ac’ceptable 

range of lOA to 10m6 and are based on standard exposure assumptions, which may be “overly 

conservative on a site-specific basis” (USEPA, 1990). These action levels indicate PCB levels 

that can be left on site without management controls. 

USEPA Region Ix PRGs 

Preliminary Remediation Goals (PRGs) are human health, risk-based concentrations developed to 

predict single-contaminant risk estimates for a specific environmental media. Human health risk 

estimates are used in conjunction with AR4R.s and/or other factors when AR.4R.s are not 

available for developing cleanup goals. PRGs are derived from standardized equations, 

combining exposure information, assumptions, and EPA toxicity data. PRGs are concentrations 

that correspond to either a one in a million ( 10d6) cancer risk or a “safe” Reference Dose (RID), 

whichever is lower. Therefore, PRGs are concentrations of constitutents in environmental media 

that are protective of human health and the environment. However, environmental levels that 

exceed PRGs will not necessarily produce adverse health effects. 

The USEPA Region IX PRGs should be viewed as guidelines, not legally enforceable cleanup or 

remediation standards. PRGs are not de facto cleanup standards and generally should not be 

applied as such. However, they are helpful in providing a point of departure toward remediation 

targets to use during the analysis of different remedial alternatives. PRGs are not I?LRARs; 

however, they are federal guidance and therefore are considered “TBC” information for Site 84. 

Due to proposed future land use considerations for Site 84, USEPA Region IX Residential and 

Industrial PRGs will be used for site “screening” and will be evaluated as initial remedial goals 

for VOCs, SVOCs, and metals in site soil and lagoon sediments. 

North Carolina UST Program for TPH 

North Carolina UST Program requirements (Subchapter 2L, Section .O 115) are not directly 

applicable since the TPH contamination being addressed in this FS is not under the UST Program 

(the petroleum contamination near the former Building 45 is being addressed by an on-going air 

sparging/SVE system under the UST Program). Nonetheless, they are relevant and appropriate 

requirements for TPH contamination at Site 84. North Carolina currently refers to total 

petroleum hydrocarbons (TPH) in terms of volatile petroleum hydrocarbons (VPH) and 

extractable petroleum hydrocarbons (EPH). However, data for this site is provided in terms of 
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TPH and the North Carolina UST Regulations also refer to TPH; therefore, the term TPH is used 

in this FS. 

The North Carolina UST regulations provide two options for cleanup of TPH-contaminated soil, a 

general guideline that can be applied to any site and a site-specific approach. The general 

guideline approach provides specific cleanup standards for TPH as follows: 

Low-boiling point fuels (e.g., gasoline) 10 ppm TPH 

High boiling point fuels (e.g., diesel, kerosene) 40 ppm TPH 

Waste oil and heavy fuels (e.g., motor oil, hydraulic fluid) 250 ppm TPH 

North Carolina Groundwater Standards 

The North Carolina Groundwater Standards (Subchapter 2L) establish allowable levels of organic 

and inorganic constituents in groundwater and are applicable to Site 84. These groundwater 

standards, in addition to available information regarding Base background concentrations, will be 

used as screening criteria to determine contaminants of concern for groundwater. 

2.4.2.2 Location-Suecific AR4Rs 

Potential state and federal location-specific ARARs identified for Site 84 are summarized on 

Tables 2-2 and 2-2a, respectively. Based on a review of these AR4Rs, specific sections, of the 

following location-specific ARARs may be applicable to Site 84: 

l North Carolina Coastal Management 

l Fish and Wildlife Coordination Act 

l Federal and North Carolina Endangered Species Acts 

. Executive Order 11990 on Protection of Wetlands 

l Executive Order 11988 on Floodplain Management 

Note that the citations listed on Tables 2-2 and 2-2a should not be interpreted to indicate that the 

entire citation is an ARAR. The citation listing is provided on the table as a general reference. 
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2.4.2.3 Action-Suecific ARARs 

Action-specific ARARs are typically evaluated during the development and detailed evaluation of 

alternatives since they are dependent on the type of action being considered. Nonetheless, 

potential state and federal action-specific ARARs identified for Site 84 are summarized on Tables 

2-3 and 2-3a, respectively. These ARARs are based on RCRA, TSCA, CWA, SDWA, and 

Department of Transportation (DOT) requirements. 

Note that the citations listed on Table 2-3 and 2-3a should not be interpreted to indicate that the 

entire citation is an ARAR. The citation listing is provided on the table as a general reference. 

2.5 Remediation Goals and Final COCs 

Remediation goals may be established based on regulatory requirements, standards, and guidance, 

or, site-specific, risk-based remediation goals can be developed based on future land use 

considerations and other site-specific information. The remediation goals for Site 84 COCs were 

selected based on a combination of regulatory requirements, standards, and guidance, as well as 

site-specific, risk-based remediation goals based on future land use considerations for Site 84. A 

recommended remediation goal is chosen for each COC to be used in the development of 

remedial alternatives in the FS. 

Selected soil remediation goals for high-occupancy land use, low-occupancy land use, and 

recreational land use for Site 84 and the basis for each remedial goal are provided below in 

Sections 2.5.1,2.5.2, and 2.5.3, respectively. Final soil COCs are summarized in Section 21.5.4. 

Since groundwater has relatively minor levels of contaminants, is not currently used as a potable 

water supply, and is not likely to be used as a potable water supply in the future, active 

groundwater remediation is not appropriate for Site 84 and will not be evaluated in this FS. 

Groundwater data will be compared to state and federal regulatory standards to identify 

groundwater COCs and remediation goals. 

2.5.1 Soil Remediation Goals for High-Occupancy Land Use 

The selected soil remediation goal for PCBs for high-occupancy land use without additional 

controls is 1 .O ppm, based on TSCA regulations, which call for a 1 .O ppm remediation goal for 
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PCBs in high-occupancy areas with no additional engineering or land use controls.. This 

remediation goal is also consistent with USEPA guidance for residential land use (USEPA, 

1990). In accordance with TSCA, a PCB remediation goal of 10 ppm is selected for high- 

occupancy areas under a capping alternative. 

For a high-occupancy land use scenario, soil remediation goals for PAHs/pesticides are the EPA 

Region IX Residential PRGs. Soil remediation goals of 10 ppm for TPH (GRO) and 40 ppm for 

TPH (DRO) were selected as stipulated by the North Carolina UST Program. In summary, the 

remedial goals for high-occupancy land use are: 

. PCBs 1 .O ppm (without additional controls) 

. PCBs 10 ppm (with capping) 

l PAHslpesticides EPA Region IX Residential PRGs 

l TPH (GRO) 10 nm 

. TPH (DRO) 40 wm 

2.5.2 Soil Remediation Goals for Low-Occupancy Land Use 

The selected soil remediation goal for PCBs for low-occupancy land use without additional 

controls is 10 ppm based on USEPA guidance (USEPA, 1990), and is 25 ppm based on TSCA 

regulations, which call for a 25 ppm remediation goal for PCBs in low-occupancy areas with no 

additional engineering or land use controls. This range of values is also consistent with IJSEPA 

guidance, which calls for 10 - 25 ppm cleanup goal for non-residential or industrial land use 

(USEPA, 1990). The selected remediation goal for PCBs for low-occupancy land use with 

fencing is 50 ppm, based on TSCA requirements that specify a cleanup level of 50 ppm for a low- 

occupancy area when the site is secured with fencing and signs. In accordance with TSCA, a 

PCB remediation goal of 100 ppm is selected for low-occupancy land use under a capping 

alternative. 

For a low-occupancy land use scenario, soil remediation goals for PAHs/pesticides are the EPA 

Region IX Industrial PRGs. Soil remediation goals of 10 ppm for TPH (GRO) and 40 plpm for 

TPH (DRO) were selected as stipulated by the North Carolina UST Program. In summary, the 

remedial goals for low-occupancy land use are: 
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. PCBs (EPA) 10 ppm (industrial land use recommendation) 

. PCBs (TSCA) 25 ppm (without additional controls) 

. PCBs (TSCA) 50 ppm (with site fencing) 

l PCBs (TSCA) 100 ppm (with capping) 

l PAHs/pesticides 

. TPH (GRO) 

. TPH (DRO) 

EPA Region IX Industrial PRGs 

10 PPm 

40 wm 

2.5.3 Soil Remediation Goals for Recreational Land Use 

The soil remediation goals for recreational land use are risk-based values, developed to be 

protective of recreational users at Site 84. Risk-based remediation goals for recreational land use 

were selected for the adult recreational user based on an incremental cancer risk (ICR) of 1 x 1 O-‘, 

which is within EPA’s acceptable risk range. Risk-based remediation goals were developed for 

those constituents that were determined to be final COCs for a high-occupancy land use (see 

section 2.5.4). The risk-based soil remediation goal developed for PCBs is 7.7 ppm without 

additional controls. For PAHs/pesticides, risk-based soil remediation goals were developed for 

selected constituents based on a recreational land use. Remediation goals for TPH of 10 :ppm for 

TPH (GRO) and 40 ppm for TPH (DRO) were selected as stipulated by the North Carolina UST 

Program. In summary, the remedial goals for recreational land use are: 

. PCBs 

l PAHs/pesticides 

. TPH(GR0) 

l TPH (DRO) 

7.7 ppm (without additional controls) 

risk-based goals for recreational land use (see Table 2- 14) 

10 ppm 

40 pm 

2.5.4 Final Contaminants of Concern (COCs) 

Contaminants present at Site 84 in exceedance of their remediation goals are COCs for this FS. 

For each contaminant, maximum detected concentrations (post-NTCIL4) in surface soil, 

subsurface soil, and lagoon sediments were compared to remediation goals for low-occupancy 

and high-occupancy land use. For recreational land use, risk-based remediation goals were 

developed and COCs were assumed to be the same as for high-occupancy land use. 
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Comparisons of contaminants to remediation goals for high-occupancy land use are presented in 

Tables 2-4,2-5, and 2-6 for surface soil, subsurface soil, and lagoon sediments, respectively. The 

list of final COCs and their respective remediation goals for high-occupancy land use are 

summarized in Table 2-7. 

Comparisons of contaminants to remediation goals for low-occupancy land use are presented in 

Tables 2-8, 2-9, and 2-10 for surface soil, subsurface soil, and lagoon sediments, respectively. 

The list of final COCs and their respective remediation goals for low-occupancy land use are 

summarized in Table 2- 11. 

Tables 2-12 and 2-13 present exposure parameters and assumptions used to derive risk-based 

remediation goals for adult and adolescent recreational users, respectively. Remediation goals 

selected for Site 84 are for the adult recreational user, which are more conservative than for the 

adolescent recreational user. The selected remediation goals are for a 1 x 10m5 incremental cancer 

risk (ICR). Remediation goals and final COCs for recreational land use are summarized in 

Table 2-14. 

Comparison of contaminants to remediation goals for groundwater is presented in Table 2-15. 

The list of final COCs and their respective remediation goals are summarized in Table 2- 16. 

2.6 Areas of Remediation 

Surface soil, subsurface soil, and sediment have been identified as the only media of concern for 

active remediation in this FS. Groundwater is a medium of concern, but will not be actively 

remediated, therefore, an area of remediation will not be identified/delineated. The areas of 

remediation for soil represent the areas of excavation for a soil removal alternative or the area to 

be covered under a capping alternative. Specific areas of remediation for soil are defined as areas 

where contaminant concentrations exceed remedial goals as defined in Section 2.5 fcjr low- 

occupancy, high-occupancy, or recreational land use. 
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The areas of remediation for the various types of contaminants, as defined by exceed,ances of 

remediation goals, are illustrated on the following figures: 

Figure 2- 1 Exceedances of Total Petroleum Hydrocarbons (TPH) in Soil 
Figure 2-2 Exceedances of Residential PRGs in Soil 
Figure 2-3 Exceedances of Industrial PRGs in Soil 
Figure 2-4 Exceedances of PCBs (1 ppm) in Soil 
Figure 2-5 Exceedances of PCBs (10 ppm) in Soil 
Figure 2-6 Exceedances of PCBS (25 ppm) in Soil 
Figure 2-7 Exceedances of PCBs (50 ppm) in Soil 
Figure 2-8 Exceedances of PCBs (100 ppm) in Soil 
Figure 2-9 Exceedances of Recreational Remedial Goals in Soil 

These areas of remediation will be used as a basis to estimate volumes of contaminated soil for 

each remedial action alternative in Section 4.0. For purposes of this FS, the estimated soil 

quantities will exclude the former Building 45 area, which will be addressed by the proposed 

NTCRA. It is unknown whether or not additional removal of soils will be required in this area 

until confirmatory sampling results from the NTCR4 are reviewed. 

2.7 Remedial Action Obiectives 

Remedial action objectives are medium-specific or site-specific goals established for protecting 

human health and the environment. At Site 84, the environmental media to be addressed by 

remedial actions include groundwater, contaminated soil in certain areas of the site, and sediment 

in the lagoon area. Remedial action objectives for Site 84 are: 

l Remove or mitigate potential exposure to contaminated surface and subsurface soils on the 

site that contain contaminants in excess of the selected remediation goals (cleanup levels) 

for high-occupancy land use (e.g., residence, school, or office), OR 

l Remove or mitigate potential exposure to contaminated surface and subsurface soils on the 

site that contain contaminants in excess of the selected remediation goals (cleanup levels) 

for low-occupancy land use (storage area, non-office warehouse, or electrical substation), 

OR 
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l Remove or mitigate potential exposure to contaminated surface and subsurface soil:s on the 

site that contain contaminants in excess of the selected remediation goals (cleanup levels) for 

recreational land use (e.g., marina, fishing, boating, swimming). 

l Protect human health by mitigating the potential for exposure to the contaminated :surficial 

aquifer. 

l Backfill the lagoon, which is considered a potential physical hazard at the site. 
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3.0 IDENTIFICATION AND PRELIMINARY SCREENING OF REM:EDIAL 

ACTION TECHNOLOGIES 

Section 3.0 presents the identification and preliminary screening of remedial action technology 

types. and process options that may be applicable to the remediation of soil at Site 84. More 

specifically, Section 3.1 identifies a set of general response actions, Section 3.2 identifies 

remedial action technology types and process options for each general response action, and 

Section 3.3 presents the preliminary screening of the remedial action technology types and 

process options. After the preliminary screening, the remaining technology types/process options 

undergo a process option evaluation in Section 3.4. The final set of remedial action technology 

types and a brief description of the options that pass the process option evaluation is presented in 

Section 3.5. 

Soil is the only medium of concern for purposes of screening remedial action technologies for 

this FS. Groundwater is a medium of concern in this FS, but will not be actively remediated, 

therefore, groundwater remedial technologies will not be identified/evaluated. 

3.1 General Response Actions 

Genera1 response actions are broad-based, medium-specific categories of actions that can be 

identified to satisfy the remedial action objectives of an FS. Due to the nature of soil 

contamination at Site 84, five general response actions have been identified for these sites. The 

general response actions include: no action, institutional controls, containment/removal actions, 

and in-situ and ex-situ treatment actions. A brief description of these general response actions 

follows. 

3.1.1 No Action 

The NCP requires the evaluation of the no action response as part of the FS process. A no action 

response provides a baseline assessment for comparisons involving other remedial alternatives 

that offer a greater level of response. A no action alternative may be considered appropriate 

when there are no adverse or unacceptable risks to human health or the environment, or when a 

response action may cause a greater environmental or health danger than the no action alternative. 
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3.1.2 Institutional Controls 

Institutional controls are various “institutional” actions that can be implemented at a site to 

minimize exposure to potential hazards at the site. These controls are typically considered to be 

“passive” actions such as limiting exposure to contaminated soil by access restrictions (e.g., 

fencing) or by placing restrictions on the allowable land uses of a contaminated area. 

3.1.3 Containment/Removal Actions 

This general response action combines both containment and removal actions. Containment 

actions include technologies that contain and/or isolate contaminants by covering, sealing, or 

providing an effective barrier over or around specific areas of concern. These actions also 

provide isolation and prevent direct exposure with or migration of the contaminated media. 

Excavation is a method for removing contaminated soil using conventional heavy construction 

equipment such as backhoes, cranes, bulldozers and loaders. With respect to Site 84, the soil and 

sediments could be excavated and then treated (on site or off site) or sent off site for disposal. 

3.1.4 Treatment Actions 

A typical general response action applicable to soil remediation involves a combination of 

removal, treatment, and/or disposal actions. Treatment actions (in-situ and ex-situ) for soil can 

include biological, physical/chemical, and thermal treatment methods. In-situ treatments may 

result in production of process water or products from off-gas treatment systems. Ex-situ 

treatments may result in process water, products from off-gas treatment systems and/or 

contaminated soil. These remediation end products may need to be further treated or disposed. 

Treatment may include one of a number of on-site or off-site treatment actions. Disposal may 

include on-site or off-site landfill options in addition to recycling options. 

3.2 Identification of Remedial Action Technologies and Process Options 

In this step, a set of potentially applicable technologies and process options will be identified for 

each of the general response actions listed in the previous section. The term, “technology type” 

refers to general categories of technologies such as physical/chemical, thermal, and biological. 

The term “process option” refers to specific processes, or technologies, within each generalized 
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technology type. For example, soil washing and solvent extraction are process options under the 

technology type known as physical/chemical treatment. Several technology types may be 

identified for each general response action, and numerous process options may exist witlhin each 

generalized technology type. 

With respect to their corresponding general response actions, the remedial action technology 

types and the associated process options that are potentially applicable at Site 84 are identified on 

Table 3-l. 

3.3 Preliminarv Screening of Remedial Action Technoloties and Process Options, 

During the preliminary screening, the set of remedial action technology types and process options 

identified on Table 3-1 have been screened (or reduced) by evaluating the technology types with 

respect to contaminant-specific and site-specific factors. This screening step was accomplished 

by using available information from previous site investigations (i.e., information regarding 

contaminant types, contaminant concentrations, and site characteristics) to screen out technology 

types and process options that cannot be effectively implemented at the site (USEPA, 1988). In 

general, all technology types and process options that appear to be applicable to the site 

contaminants and site conditions have been retained for further evaluation. The preliminary 

screening for Site 84 is presented on Table 3-2. 

As noted on Table 3-2, several technology types and/or process options were eliminated from 

further evaluation because they were determined to be inappropriate based on site-specific 

characteristics and/or contaminant-specific characteristics that were identified for Site 84. 

3.4 Process Option Evaluation 

The objective of the process option evaluation is to select only one representative process option 

for each applicable remedial technology type to simplify the subsequent development and 

evaluation of remedial alternatives. In some cases, more than one process option may be iselected 

for a technology type if the processes are sufficiently different in their performance. It is 

important to note that the elimination of a process option does not mean that the process option 

can never be reconsidered for the site. The representative process option simply provides a basis 

for remedial alternative evaluation during the FS. However, the specific process option used to 

implement the remedial action may not be selected until the remedial design phase. 
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During the process option evaluation, the process options retained on Table 3-2 were further 

evaluated based on three criteria: effectiveness, implementability, and relative cost. The 

evaluation of effectiveness focused on: the potential effectiveness of a process option in meeting 

the remedial action objectives; the potential impacts to human health and the environment during 

the ckrstmction and implementation phase; and how reliable the process is with respect to the 

cots. The evaluation of implementability focused on the administrative feasibility of 

implementing a technology (e.g., obtaining permits), since the technical implementability was 

previously considered in the preliminary screening. The evaluation of relative cost played a 

limited role in this screening. Only relative capital and operating and maintenance (O&M) costs 

were used instead of detailed estimates. As per USEPA guidance (USEPA, 1988), the relative 

cost analysis was made on the basis of engineering judgement. A summary of the process option 

evaluation is presented on Table 3-3. 

3.5 Final Set of Remedial Action Technologies/Process Options 

Table 3-4 identifies the final set of feasible technology types and process options that were used 

to develop remedial action alternatives for Site 84. A brief description of each technology 

type/process option from the final set is presented below. 

3.5.1 No Action 

The no action alternative will be considered at Site 84. The no action response provides a 

baseline for comparison with other response actions and is required to be evaluated by the NCP. 

Under the no action response, the contaminated media at each site will be left in place. Passive 

remediation of organic contaminants (i.e., natural attenuation) may occur, but will be 

unmonitored. No active institutional controls or active remediation efforts would be implemented 

at a site if the no action alternative were selected. 

3.5.2 Site Access Restrictions 

The site access restrictions process option includes the installation and/or maintenance of new 

security fencing and signs around the contaminated media at Site 84, including fencing along the 

site’s border with Highway 24. Warning signs would be posted along the fence. The fencing 

option would minimize direct exposure to the impacted soil at the site by reducing the potential 

for dermal contact with or ingestion of the soil. 
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3.5.3 Land Use Restrictions 

Land use controls are implemented to manage future land use or to restrict certain types of 

activities at a site. Examples of land use controls include aquifer use restrictions or deed 

restrictions that limit allowable land uses and/or place restrictions on certain intrusive alctivities 

(e.g., excavation, installation of wells, or construction) at the site. Land use controls can be used 

to control all or parts of the site. Remedial alternatives that leave soil on the site above the 

selected cleanup goal may include land use controls that either restrict future allowable land uses 

and/or restrict certain excavation/construction activities. This process option eliminates exposure 

to the contaminated soil by restricting future exposure at the site. 

3.5.4 Capping 

A capping process option (i.e., soil cover) for Site 84 would consist of placing compacted soil fill, 

with topsoil and vegetation on top of the compacted fill. The soil cover would reduce the 

potential for direct exposure to the contaminated soil and would minimize the potential for 

contaminant migration via surface water runoff and erosion, However, as contaminants do 

remain in the soil, permanent erosion controls are required as well as aquifer use, land use and 

excavation restrictions. 

For this process option, all soils exceeding cleanup criteria would be capped with a soil cover. 

Wooded and wetlands areas would need to be cleared and grubbed before capping. 

3.5.5 Excavation and Landfill Disposal 

The excavation process option involves the removal of contaminated soil from the site to a 

location where human and ecological exposure pathways are significantly reduced. Post- 

excavation confirmatory sampling will be conducted to ensure the removal of PCBs, PAKs and 

TPH to the appropriate final cleanup levels and to ensure a complete removal action. TSCA- 

regulated soils (PCBs greater than 50 ppm) will be separated and transported to a TSCA- 

permitted chemical waste landfill meeting the requirements of 40 CFR 761.75 for proper off-site 

disposal. It is anticipated that non-TSCA-regulated soils will be disposed at the Base landfjll. 
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4.0 DEVELOPMENT AND SCREENING OF REMEDIAL ACTION 

ALTERNATIVES 

In this phase of the FS, process options and remedial action technologies are combined 1:o form 

poteritial response action alternatives (RAAs) for Site 84. The development process for soil 

RAAs and a description of each soil RAA are presented in Section 4.1. Groundwater RAAs are 

developed and presented in Section 4.2. 

4.1 Development of Soil Remedial Action Alternatives 

Soil RAAs were developed by combining the remedial action technologies and process options 

selected for Site 84 in Section 3.0. Eight RAAs (plus “options” for three of the R4As) were 

developed to address soil contamination detected at Site 84. These include the no action R&4, 

two high-occupancy (unrestricted) land use RAAs, four low-occupancy land use RAAs, and one 

recreational land use RAA. 

The high-occupancy land use RAAs would allow for future land uses such as housing, schools, 

parks, marinas, and/or office building uses. The low-occupancy land use RAAs would allow for 

future land uses such as non-office warehouses, equipment storage facilities, and/or electrical 

substations. The recreational land use RAA would be protective for future land uses such as 

marinas, boating, fishing, and community parks. 

The soil RAAs represent a wide range of response actions, remediation goals, potential land uses, 

land use controls, and remediation costs. A summary table that presents a description, allowable 

land uses, land use controls required, and remediation goals for each soil RAA is provided as 

Table 4-1. The R4As are listed below and the subsections that follow describe each RAA. 

l RAAl: No Action 

l RAA2: Excavation and Landfill Disposal (High-Occupancy Land Use, No Access 

Restrictions) 

l RAA2a: Excavation and Landfill Disposal (High-Occupancy Land Use, Access 

Restrictions) 
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l RAA3: 

l RAA3a: 

l RfL44: 

l IuA5: 

l RAA6: 

l RAA7: 

. RAA8: 

l RAA 8a: 

Excavation and Capping (High-Occupancy Land Use, No Access Restrictions) 

Excavation and Capping (High-Occupancy Land Use, Access Restrictions) 

Excavation and Landfill Disposal (Low-Occupancy Land Use) 

Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

Hot Spot Removal and Capping (Low-Occupancy Land Use) 

Excavation and Landfill Disposal (Recreational Land Use, No Access 

Restrictions) 

Excavation and Landfill Disposal (Recreational Land Use, Access Restrktions) 

The high-occupancy and recreational land use RAAs will include two scenarios. The first 

scenario is a “no access restrictions” scenario and involves removal or capping of all soil on the 

site that contains contaminants in exceedance of the remedial goals. The second scenario is an 

“access restrictions” scenario that involves removal or capping of contaminated soil within the 

open areas of the site, and includes fencing to restrict access to the wetland/wooded area in the 

northwest comer of the site such that this wetland/wooded area does not have to be destroyed by 

excavation or capping remedial actions. The goals of this second scenario are tat reduce 

remediation costs, preserve wetlands and wildlife habitats, and improve site aesthetics. 

4.1.1 F&L4 I: No Action 

Under the no action RAA, no physical remedial actions will be performed to reduce the toxicity, 

mobility, or volume of contaminants identified in soil at Site 84. In addition, no land use controls 

or land use restrictions will be implemented at the site. Vehicular access by the general :public is 

currently partially restricted by existing fencing along the highway. The no action alternative is 

required by the NCP to provide a baseline for comparison with other RAAs that provide :a greater 

level of response. 
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Although this RAA does not involve physical remediation, some degree of remediation of the soil 

contamination is expected to occur over time via natural attenuation processes including naturally 

occurring biodegradation, volatilization, dilution, leaching, adsorption, and chemical reactions 

between subsurface materials. However, the soil contaminants at Site 84, such as PC13s and 

PAHs, are known for their environmental persistence, therefore, these natural attenuation 

processes are expected to require a very long period of time. Under the No Action RAA, 

however, no means are provided to monitor or confirm the natural remediation process. 

Since contaminants will remain at Site 84 under this RAA, the NCP [40 CFR 300.430(f)(4)] 

requires the lead agency to review the effects of this alternative at least once every five years. 

4.1.2 RAA 2: Excavation and Landfill Disposal (High-Occupancy Land Use, No Access 

Restrictions) and RAA 2a: Excavation and Landfill Disposal (High-Occupancy 

Land Use, Access Restrictions) 

RAA 2 is recommended for high-occupancy future land uses such as housing, schools, parks, or 

office locations. This RAA includes excavation of soils and lagoon sediments that contain 

contaminant concentrations in excess of remediation goals for high-occupancy land use. 

Remediation goals for this IWA include North Carolina UST Program cleanup goals for TPH 

(10 ppm GRO and 40 ppm DRO), TSCA cleanup goals for PCBs for high-occupancy areas 

without additional controls (1.0 ppm), and EPA Region IX Residential PRGs fo:r other 

contaminants (see Table 2-7). 

This RAA has two options, a “no access restrictions” option and an “access restrictions” option. 

Under the “no access restrictions” option, all soil and lagoon sediments exceeding cleanup criteria 

would be excavated and removed. The excavation area for this option can be seen in Figure 4-l 

and the total volume for site-wide excavation is approximately 7,600 cubic yards (CY). Under 

the “no access restrictions” option, impacted wetland and wooded areas, that are costly to clear 

and excavate, would be included in the excavation process. As the contaminated soil in the 

wetland/wooded areas is shallow and much of it is adhered to plant roots, removal of this soil 

would require either root washing or off-site disposal of roots and soil together. For the .FS, it is 

assumed that both soils and plant roots would be disposed together. In order to dewater the 

wetland/wooded area soils prior to landfill disposal, these wet soils will be excavated first and 

placed/spread on top of the contaminated soil in the open areas of the site and allowed to 

naturally dewater. Prior to excavation, the contamination in the wetland areas would need to be 

further delineated to ensure that only contaminated areas of the wetland would be disturbed. As 

4-3 



excavation of the wetland area would destroy the wetland, this RAA option would require 

wetland restoration under the Clean Water Act. 

An “access restrictions” option is added to this alternative to reduce costs, preserve wetlands and 

wildlife habitats, and improve site aesthetics. This is accomplished by adding fencing in the 

upper northwest comer of the site, shown in Figure 4-2 to restrict access to this area. Soils 

located within this fenced portion of the site that exceed remediation goals would remain without 

any tirther action. The excavation volume under this option would be reduced to 5,700 C’Y’. The 

wetlands and thick wooded area in this portion of the site would remain intact, and site access 

restrictions and institutional controls would be implemented for the fenced area since 

contamination would remain on that portion of the site. This is a viable option since it is unlikely 

that the heavily wooded or wetlands area would be developed anyway, the natural habitat of 

many native animals would remain intact, and high costs for clearing and excavating the area 

would not be incurred. 

In both options, confirmatory sampling will take place to ensure that all contaminants exceeding 

remediation goals have been excavated. Samples will be analyzed for PCBs, PA&, pesticides, 

and TPH. Excavated soils would be separated into TSCA-regulated and non-TSCA-regulated 

soils. TSCA-regulated soils (PCBs greater than 50 ppm) will be handled separately and would be 

transported to a TSCA-permitted chemical waste landfill meeting the requirements of 40 CFR 

76 1.75 for proper off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be 

transported to the Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. Site restoration activities would include wetland restoration under 

the “no access restrictions” option. 

Under the “no access restrictions” option, no land use controls would be necessary. Under the 

“access restrictions” option, land use controls would also include permanent access restrictions to 

the fenced wooded/wetland area and this area would be restricted from future development 

because contaminants exceeding remediation goals would remain on this portion of the site. It 

should be noted that the wetland area wouid be restricted from future development anyway unless 
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wetland mitigation was implemented. Intrusive restrictions are not necessary because 

remediation goals selected for protection of the residential receptor are also protective of the 

future construction worker. In both options, a fence will be installed parallel to the railroad tracks 

along the northern border of Site 84 to provide a barrier between the site and the rails-to-trails 

project. 

4.1.3 RAA 3: Excavation and Capping (High-Occupancy Land Use, No Access 

Restrictions) and RAA 3a: Excavation and Capping (High-Occupancy Laud Use, 

Access Restrictions) 

R4A 3 is recommended for high-occupancy future land uses such as housing, schools, parks, or 

office locations. This RAA will include the excavation of contaminated soils that exceed TSCA 

PCB cleanup goals for high-occupancy areas with capping (10 ppm) and installation elf a soil 

cover over contaminated soils that exceed remediation goals for high-occupancy land use. 

Remediation goals for high-occupancy land use include North Carolina UST regulations cleanup 

goals for TPH (10 ppm GRO and 40 ppm DRO), TSCA cleanup goals for PCBs for high- 

occupancy areas without additional controls (1 .O ppm), and EPA Region IX Residential P:RGs for 

other contaminants (see Table 2-7). 

Similar to RAA 2, this RAA has two options, a “no access restrictions” option and an “access 

restrictions” option. Under the “no access restrictions” option, all soil exceeding high-occupancy 

land use cleanup criteria would be capped, while only soil and lagoon sediments containing >lO 

ppm PCBs would be excavated and removed. Therefore, this RAA requires less excavation than 

RAA 2. Confumatory sampling will take place to ensure that all contaminants exceeding 10 ppm 

for PCBs have been excavated. The capping and excavation areas for this option can be seen in 

Figure 4-3. The estimated excavation volume under the “no access restrictions” option is 3,200 

CY. Under this option, impacted wetland and wooded areas, that are costly to clear and excavate, 

would be included in the capping or excavation process. Prior to excavation, the contamination 

in the wetland areas would need to be further delineated to ensure that only contaminated areas of 

the wetlands would be disturbed. In order to dewater the wetland/wooded area soils prior to 

landfill disposal, these wet soils will be excavated first and placed/spread on top of the 

contaminated soil in the open areas of the site and allowed to naturally dewater. As excavation of 

the wetland area would destroy the wetland, this RAA option would require wetland restoration 

under the Clean Water Act. 
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An “access restrictions” option is added to this alternative to reduce costs, preserve wetlands and 

wildlife habitats, and improve site aesthetics. This is accomplished by adding fencing in the 

upper northwest comer of the site, shown in Figure 4-4 to restrict access to this area. Soils 

located within this fenced portion of the site that exceed remediation goals would remain without 

any further action. The excavation volume under this option would be reduced to approximately 

2,700 CY. The wetlands and thick wooded area in this portion of the site would remain intact, 

and site access restrictions and institutional controls would be implemented for the fenced area 

since contamination would remain on that portion of the site. This is a viable option since it is 

unlikely that the heavily wooded or wetlands area would be developed anyway, the natural 

habitat of many native animals would remain intact, and high costs for clearing and excavating 

the area would not be incurred. 

The areas at Site 84 to be capped with a soil cover for a future high-occupancy land use for the 

“no access restrictions” and “access restrictions” scenarios are shown on Figures 4-3 and 4-4, 

respectively. The total area to be capped is approximately 3.9 acres under a “no access 

restrictions” scenario and approximately 3.2 acres under an “access restrictions” scenario. The 

soil cover will consist of 12 inches of clean backfill and six inches of topsoil. A soil cap will 

mitigate dermal exposure and will control erosion and migration of contaminated soil. However 

a soil cap will not minimize surface water infiltration and therefore does not protect the 

groundwater. The cap will be contoured so as to control erosion and sedimentation, and will be 

compacted and vegetated with native grasses and plant species. It is assumed that clean .backfill 

can be obtained from an on-Base borrow source and that topsoil will be purchased from an off- 

site source. The cap will be inspected on an annual basis and after major storm events to ensure 

that integrity is maintained. Cap restoration will be performed, as needed, based upon inspection 

results. For costing purposes, it is assumed that inspections and maintenance (assuming that 

10 percent of the cap area will require repairs) will be conducted annually. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade prior to capping. 

Following placement of the soil cap, all disturbed areas would be revegetated with native grasses 

and plant species to control erosion. Access roads or other infrastructure that are disturbed or 

destroyed in the excavation process would be restored to pre-excavation conditions Site 

restoration activities would include wetland restoration under the “no access restrictions” option. 

Because contaminated soil that poses a potential human health risk will remain at the site, land 

use controls will be required for this alternative. Land use controls will include restrictions on 
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intrusive activities at the site (e.g., excavation, installation of wells, or construction) other than for 

monitoring or future remediation purposes. In addition, under the “access restrictions” option, 

land use controls would also include permanent access restrictions to the fenced wooded/wetland 

area and this area would be restricted from future development because contaminants exceeding 

remediation goals would remain on this portion of the site. It should be noted that the wetland 

area would be restricted from future development anyway unless wetland mitigation was 

implemented. In both options, a fence will be installed parallel to the railroad tracks along the 

northern border of Site 84 to provide a barrier between the site and the rails-to-trails project. 

4.1.4 RAA 4: Excavation and Landfill Disposal (Low-Occupancy Land Use) 

RAA 4 is recommended for low-occupancy future land uses such as a non-office warehouse, 

equipment storage facility, or an electrical substation. This RAA includes excavation of soils and 

lagoon sediments that contain contaminant concentrations in excess of remediation goals for low- 

occupancy land use. Remediation goals for this RAA include North Carolina UST cleanup goals 

for TPH (10 ppm GRO and 40 ppm DRO), EPA cleanup goals for PCBs for industrial areas (10 

ppm), and EPA Region IX Industrial PRGs for other contaminants (see Table 2- 11). 

Under this RAA, all soil and lagoon sediments exceeding cleanup criteria would be excavated 

and removed. The excavation area for this option can be seen in Figure 4-5 and the total volume 

for site-wide excavation is approximately 3,650 cubic yards (CY). 

Confirmatory sampling will take place to ensure that all contaminants exceeding remediation 

goals have been excavated. Samples will be analyzed for PCBs, PAHs, pesticides, and TPH. 

Excavated soils would be separated into TSCA-regulated and non-TSCA-regulated soils. TSCA- 

regulated soils (PCBs greater than 50 ppm) will be handled separately and would be transported 

to a TSCA-permitted chemical waste landfill meeting the requirements of 40 CFR 7611.75 for 

proper off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be 

transported to the Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. 
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Under RAA 4, institutional controls would also include permanent land use controls because 

contaminants exceeding high-occupancy and recreational remediation goals would remain on the 

site. It should be noted that the wetland area would be restricted from future development 

anyway unless wetland mitigation was implemented. In addition, certain types of activities at the 

site, Such as intrusive activities (e.g., excavation, installation of wells, or construction, other than 

for monitoring or future remediation purposes), will be restricted. The entire site perimeter would 

be fenced to prevent recreational trespassers from accessing the site. This will be necessary since 

contaminants above recreational remedial goals would remain on site. 

4.1.5 RAA 5: Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

R&4 5 is recommended for low-occupancy future land uses such as a non-office warehouse, 

equipment storage facility, or an electrical substation. This ILL4 includes excavation of soils and 

lagoon sediments that contain contaminant concentrations in excess of remediation goals for low- 

occupancy Iand use with no additional controls. Remediation goals for this RAA incIude North 

Carolina UST regulations cleanup goals for TPH (10 ppm GRO and 40 ppm DRO), TSCA 

cleanup goals for PCBs for low-occupancy areas without additional controls (25 ppm), and EPA 

Region IX Industrial PRGs for other contaminants (see Table 2-11). 

Figure 4-6 designates “hot spots” that exceed these low-occupancy remedial goals and will need 

to be excavated. The estimated volume of soil to be removed is approximately 3,100 CY. 

Removed contaminated soils will be separated into TSCA-regulated and non-TSCA-regulated 

soils. TSCA-regulated soils (PCBs greater than 50 ppm) will be separated and transported to a 

TSCA permitted chemical waste landfill meeting the requirements of 40 CFR 76 1.75 fo:r proper 

off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be transportezd to the 

Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. 

Because contaminated soil poses a potential human health risk and will remain at the site, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 
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occupancy uses. In addition, certain types of activities at the site, such as intrusive activities 

(e.g., excavation, installation of wells, or construction, other than for monitoring or future 

remediation purposes), will be restricted. A fence will be installed along the entire site perimeter 

to protect recreational trespassers from contamination above recreational cleanup goals. 

4.1.6 RAA 6: Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

R4A 6 is recommended for low-occupancy future land uses such as a non-office warehouse, 

equipment storage facility, or an electrical substation. This RAA includes excavation of soils and 

lagoon sediments that contain contaminant concentrations in excess of remediation goals for low- 

occupancy land use with site fencing. Remediation goals for this RAA include North Carolina 

UST regulations cleanup goals for TPH (10 ppm GRO and 40 ppm DRO), TSCA cleanup goals 

for PCBs for low-occupancy areas with fencing (50 ppm), and EPA Region IX Industrial PRGs 

for other contaminants (see Table 2- 1 I). 

Figure 4-7 designates “hot spots” that exceed these low-occupancy remediation goals and will 

need to be excavated. The estimated volume of soil to be removed is approximately 9OOCY. 

Removed contaminated soils will be separated into TSCA-regulated and non-TSCA-regulated 

soils. TSCA-regulated soils (PCBs greater than 50 ppm) will be separated and transported to a 

TSCA permitted chemical waste landfill meeting the requirements of 40 CFR 761.75 for proper 

off-site disposal. The remaining (non-TSCA-regulated) excavated soils will be transported to the 

Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. 

Site access restrictions to include fencing and posted signs will reduce exposure pathways by 

blocking access to the site and informing individuals of the site boundaries. A fence will be 

constructed and signs posted along the entire site perimeter. Figure 4-7 designates the area to be 

fenced. 

Because contaminated soil poses a potential human health risk, and will remain at the site, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 
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occupancy uses. In addition, certain types of activities at the site, such as intrusive activities 

(e.g., excavation, installation of wells, or construction, other than for monitoring or future 

remediation purposes), will be restricted. The required fencing for this alternative will also 

protect potential recreational trespassers. 

4.1.7 RAA 7: Hot Spot Removal and Capping (Low-Occupancy Land Use) 

RAA 7 is recommended for low-occupancy future land uses such as a non-office warehouse, 

equipment storage facility, or an electrical substation. This RAA will include the installation of a 

soil cover over the contaminated soils that exceed remediation goals for low-occupancy land use 

with capping. Remediation goals for this RAA include North Carolina UST regulations cleanup 

goals for TPH (10 ppm GRO and 40 ppm DRO), TSCA cleanup goals for PCBs for low- 

occupancy areas with capping (100 ppm), and EPA Region IX Industrial PRGs for other 

contaminants (see Table 2-l 1). 

Figure 4-8 shows the area at Site 84 to be capped with a soil cover for a future low-occupancy 

land use. The total area to be capped is approximately 1.4 acres. The soil cover will consist of 

I2 inches of clean backfill and six inches of topsoil, and will be contoured so as to control (erosion 

and sedimentation, and will be compacted and vegetated with native grasses and plant species. It 

is assumed that clean backfill can be obtained from an on-Base borrow pit and that topsoil will be 

purchased from an off-site source. The cap will be inspected on an annual basis and after major 

storm events to ensure that integrity is maintained. Cap restoration will be performed, as needed, 

based upon inspection results. For costing purposes, it is assumed that inspections and 

maintenance will be conducted annually. 

Soils with PCB concentrations above 100 ppm must be excavated as they exceed the TSCA 

cleanup level for low-occupancy land use with a cap. Figure 4-8 designates “hot spots” that 

exceed 100 ppm PCBs and will need to be excavated. During excavation, field screening will be 

conducted to ensure that all soils exceeding 100 ppm PCBs are removed. Removed conta:minated 

soils will be classified as TSCA-regulated soils (PCBs greater than 50 ppm) and will be 

transported to a TSCA permitted chemical waste landfill meeting the requirements of 

40 CFR 76 1.75 for off-site disposal. The estimated volume of soil to be removed is 30 CY. 

Following the excavation operation, the site wouId be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 
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areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. 

-Because contaminated soil poses a potential human health risk, and will remain at the site, land 

use restrictions will be required for this alternative. Future land use will be restricted to low- 

occupancy uses. In addition, certain types of activities at the site, such as intrusive activities 

(e.g., excavation, installation of wells, or construction, other than for monitoring or future 

remediation purposes), will be restricted. The entire site perimeter will be fenced to prevent 

recreational trespassers from exposure to contaminated soils. 

4.1.8 RAA 8: Excavation and Landfill Disposal (Recreational Land Use, No Access 

Restrictions) and RAA 8a: Excavation and Landfill Disposal (Recreational Land 

Use, Access Restrictions) 

IL4A 8 is recommended for recreational future land uses such as a marina, boating, fishing, or a 

community park. This RAA includes excavation of soils and lagoon sediments that (contain 

contaminant concentrations in excess of remediation goals for recreational land use. The soil 

remediation goals for recreational land use are risk-based values, developed to be protective of 

recreational users at Site 84 (see Table 2-14). The risk-based remediation goal for PCBs at Site 

84 is 7.7 ppm. Remediation goals for TPH of 10 ppm for TPH (GRO) and 40 ppm for TPH 

(DRO) were selected as stipulated by the North Carolina UST Program. 

This RAA has two options, a “no access restrictions” option and an “access restrictions” option. 

Under the “no access restrictions” option, all soil and lagoon sediments exceeding cleanup criteria 

would be excavated and removed. The excavation area for this option can be seen in Figure 4-9 

and the total volume for site-wide excavation is approximately 7,200 cubic yards (CY). Under 

the “no access restrictions” option, impacted wetland and wooded areas, that are costly to clear 

and excavate, would be included in the excavation process. In order to dewater the 

wetland/wooded area soils prior to landfill disposal, these wet soils will be excavated first and 

placed/spread on top of the contaminated soil in the open areas of the site and allowed to 

naturally dewater. Prior to excavation, the contamination in the wetland areas would need to be 

further delineated to ensure that only contaminated areas of the wetland would be disturbled. As 

excavation of the wetland area would destroy the wetland, this IL4A option would require 

wetland restoration under the Clean Water Act. 
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An “access restrictions” option is added to this alternative to reduce costs, preserve wetlands and 

wildlife habitats, and improve site aesthetics. This is accomplished by adding fencing; in the 

upper northwest comer of the site, shown in Figure 4-10 to restrict access to this area. Soils 

located within this fenced portion of the site that exceed remediation goals would remain <without 

any further action. The excavation volume under this option would be reduced to 5,500 CY. The 

wetlands and thick wooded area in this portion of the site would remain intact, and site access 

restrictions and institutional controls would be implemented for the fenced area since 

contamination would remain on that portion of the site. This is a viable option since it is unlikely 

that the heavily wooded or wetlands area would be developed anyway, the natural habitat of 

many native animals would remain intact, and high costs for clearing and excavating the area 

would not be incurred. 

In both options, confirmatory sampling will take place to ensure that all contaminants exceeding 

remediation goals have been excavated. Samples will be analyzed for PCBs, PAHs, pesticides, 

and TPH. Excavated soils would be separated into TSCA-regulated and non-TSCA-regulated 

soils. TSCA-regulated soils (PCBs greater than 50 ppm) will be handled separately and would be 

transported to a TSCA-permitted chemical waste landfill meeting the requirements of 

40 CFR 76 1.75 for proper off-site disposal. The remaining (non-TSCA-regulated) excavated 

soils will be transported to the Base landfill for proper disposal. 

Following the excavation operation, the site would be restored by placing clean backfill (assumed 

to be from an on-Base borrow area) to bring the site back to it’s original grade. All disturbed 

areas would be revegetated with native grasses and plant species to control erosion. Access roads 

or other infrastructure that are disturbed or destroyed in the excavation process would be restored 

to pre-excavation conditions. Site restoration activities would include wetland restoration under 

the “no access restrictions” option. 

Under the “no access restrictions” option, no further land use controls would be necessary. Under 

the “access restrictions” option, land use controls would also include permanent access 

restrictions to the fenced wooded/wetland area and this area would be restricted from future 

development because contaminants exceeding remediation goals would remain on this portion of 

the site. It should be noted that the wetland area would be restricted from future development 

anyway unless wetland mitigation was implemented. Intrusive restrictions are not necessary 

because remediation goals developed for protection of the recreational receptor are also protective 

of the future construction worker. In both options, a fence will be installed parallel to the railroad 
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tracks along the northern border of Site 84 to provide a barrier between the site and the rails-to- 

trails project. 

4.2 Development of Groundwater Remedial Action Alternatives 

No PCBs have been detected in groundwater at Site 84. In 1998, VOCs above screening criteria 

(benzene and chloroform) were detected at monitoring well clusters MW03&IWO4 and 

MWl l/MW12. These VOCs are believed to be related to the BTEX plume, near the former 

Building 45, that is currently being remediated under the UST Program. In 2001, 14 groundwater 

samples were collected and analyzed for VOCs, SVOCs, PCBs, herbicides and metals. Again, no 

PCBs were detected and this time there were no exceedances of screening criteria for any VOCs 

or SVOCs. However, pesticides were detected at relatively low levels, but above screening 

criteria, in two wells (gamma-chlordane in MW18 and heptachlor epoxide in MW20). In 

addition, metals were detected above screening criteria in twelve wells. Metals that exceeded 

criteria in one or more wells included aluminum, arsenic, iron, manganese, and thallium. 

Although metals exceeded screening criteria, they are present at very low levels that ‘may be 

indicative of background concentrations. Due to the low concentrations of VOCs, pesticides and 

metals detected in site groundwater and the fact that the surficial aquifer is not used for potable 

purposes, active remediation of groundwater is not considered necessary or appropriate for 

Site 84. 

Two groundwater RAAs were evaluated for Site 84. These include: 

. GWRAAl: No Action 

l GWR4A2: Groundwater Monitoring and Institutional Controls 

4.2.1 GW RAA 1: No Action 

,^ .--i 

Under the no action RAA, groundwater would not be actively remediated and would not be 

monitored. In addition, no institutional controls would be implemented to restrict aquifer use at 

Site 84. The no action alternative is required by the NCP to provide a baseline for comparison 

Since contaminants will remain at Site with other RAAs that provide a greater level of response. 

84 under this RAA, the NCP [40 CFR 300.430(f)(4)] re q uires the lead agency to review the 

effects of this alternative at least once every five years. 
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4.2.2 GW F&A 2: Groundwater Monitoring and Institutional Controls 

Under GW RAA 2, a groundwater monitoring program would be implemented at Site 84. The 

purpose of the groundwater monitoring program is to: 

1) confirm or refute the ‘presence of pesticides that were detected at low levels in MW 18 and 

MW20, 

2) monitor the detected VOCs to determine if their concentrations are still below screening 

criteria, 

3) evaluate whether the metals that were detected in twelve wells at low levels, but above 

screening criteria, are indicative of background concentrations typically found at MC13 Camp 

Lejuene. 

Benzene and chloroform were detected at concentrations exceeding the NCWQS wells in 1998. 

Benzene was detected in GW03/GW04, and chloroform was detected in GW 1 l/GW 12. 1.n 2001, 

pesticides were detected at relatively low levels, but above screening criteria, in two wells 

(gamma-chlordane in MW 18 and heptachlor epoxide in MW20). Metals that exceeded criteria in 

one or more wells included aluminum, arsenic, iron, manganese, and thallium. Although metals 

exceeded criteria, they are present at very low levels that may be indicative of background 

concentrations. A Base-wide background study of metals in groundwater is currently being 

conducted at Camp Lejeune. Until this study is completed, it cannot be determined whether these 

metal concentrations are indicative of naturally occurring background concentrations. Therefore, 

a long-term monitoring program is not recommended at this time. 

A short-term monitoring program, consisting of four additional groundwater sampling events is 

proposed at this time under this alternative. If the results of this short-term monitoring program 

indicate that pesticides or VOCs are still present at the site above screening criteria and/or that 

metals are present above Base background concentrations, then a focused long-term sampling 

program may be warranted. 

The short-term sampling program will include the following 16 wells: GW03, GW04, GGWll, 

GW12, MW07, MW08, MW09, MWIO, MW16, MW17, MW18, MWl9, MW20, MW21, 

MW22, and MW23. The monitoring wells selected to be sampled under this program are shown 

on Figure 4- 11. Samples from all wells will be analyzed for TAL metals (SW-846 Method 60 10). 

In addition, samples from MW18 and MW20 will be analyzed for pesticides (SW-846 Method 
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8080) and samples from GW03, GW04, GWl 1, and GW 12 will be analyzed for VOCs (SW-846, 

Method 8260). 

Upon completion of the short-term groundwater monitoring program and the Base-wide 

groundwater background study, the data will be evaluated to determine if additional groundwater 

monitoring is necessary. A report will be prepared to document the short-term monitoring 

program results and to make recommendations for additional groundwater monitoring, if 

necessary. 

If the groundwater monitoring program results indicate that pesticides or VOCs are present at the 

site above screening criteria and/or that metals are present above Base background 

concentrations, then aquifer use restrictions will be implemented to prohibit future use of the 

aquifer in the vicinity of Site 84 for potable purposes. 

4.3 Screening of Remedial Action Alternatives 

Typically, this section of the FS presents the initial screening of the potential BAA!;. The 

objective of this screening is to make comparisons between similar alternatives so that only the 

most promising ones are carried through for further evaluation (USEPA, 1988). This screening is 

an optional step in the FS process, and is usually conducted if there are too many RAAs to carry 

through to detailed evaluations. In order to preserve a wide range of possible options for 

LANTDIV and the Base to consider, the screening of alternatives step was not conducted. All 

alternatives will be carried forward for the detailed evaluation. 
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5.0 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

This section presents the detailed analysis of the remedial action alternatives (IWAs) that were 

developed in Section 4.0. Section 5.1 presents an overview of evaluation criteria that will. be used 

in the detailed analysis. Sections 5.2 and 5.3 present the individual and comparative detailed 

analyses for soil RAAs, respectively. Sections 5.4 and 5.5 present the individual and comparative 

detailed analyses for groundwater RAAs, respectively. 

This detailed analysis has been conducted to provide sufficient information to comjpare the 

alternatives, select an appropriate remedy for the site, and demonstrate satisfaction of the 

CERCLA remedy selection requirements in the Record of Decision (ROD). The extent 1.0 which 

alternatives are assessed during the detailed analysis is influenced by the available data, the 

number and types of alternatives being analyzed, and the degree to which alternatives were 

previously analyzed during their development and screening (USEPA, 1988). 

The detailed analysis of alternatives was conducted in accordance with the “Guidance for 

Conducting Remedial Investigations and Feasibility Studies Under CERCLA” (USEPA, 1988) 

and the NCP, including the February 1990 revisions. In conformance with the NCP, seven of the 

following nine criteria were used for the detailed analysis: 

Overall protection of human health and the environment 

Compliance with ARARs 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, or volume through treatment 

Short-term effectiveness 

Implementability 

cost 

State acceptance (not evaluated at this time) 

Community acceptance (not evaluated at this time) 

State acceptance and community acceptance are not evaluated. Regulatory agencies, including 

the NC DENR and the USEPA, are fully engaged and involved throughout the RI/FS process and 

are participants in the decision-making process. Community acceptance will be evaluateid in the 

ROD by addressing comments received after the Restoration Advisory Board (public 

representatives) have reviewed the FS and Proposed Remedial Action Plan (PRAP). 
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5.1 Overview of Evaluation Criteria 

The following paragraphs describe the evaluation criteria that are used in the detailed analysis. 

Over&l Protection of Human Health and the Environment: Overall protection of human health 

and the environment is the primary criteria that a remedial action must meet. A remedy is 

considered protective if it adequately eliminates, reduces, or controls all current and potential site 

risks posed through each exposure pathway at the site. A site where hazardous substance,s remain 

without engineering or institutional controls allows for unlimited exposure for human and 

environmental receptors. Adequate engineering controls, institutional controls, or some 

combination of the two, can be implemented to control exposure and thereby ensure reliable 

protection over time. In addition, implementation of a remedy cannot result in unacceptable 

short-term risks or cross-media impacts on human health and the environment. 

Compliance with Applicable or Relevant and Appropriate Requirements (ARABS): Compliance 

with ARARs is one of the statutory requirements for remedy selection. Alternatives are 

developed and refined throughout the FS process to ensure that they will meet all ARARs or that 

there is a sound rationale for waiving an ARAR. During the detailed analysis, the alternatives 

will be analyzed based on federal and state contaminant-specific, action-specific, and Ilocation- 

specific Arabs that were presented in Section 2.0 of this FS. The primary ARARs for 

addressing Site 84 contaminants of concern in soils include TSCA regulations, USEPA guidance, 

and North Carolina UST Program requirements. For groundwater, the ARARs include the 

NCWQS and MCL guidance. 

Long-Term Effectiveness and Permanence: This criterion reflects CERCLA’s emphasis on 

implementing remedies that will ensure protection of human health and the environment over the 

long term. In evaluating alternatives for their long-term effectiveness and the degree of 

permanence they afford, the analysis will focus on the residual risks present at the site after the 

completion of the remedial action. The analysis will also include consideration of the following: 

l Degree of threat posed by the hazardous substances remaining at the site. 

l Adequacy of any controls (e.g., engineering and institutional controls) used to manage the 

hazardous substances remaining at the site. 
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l Reliability of those controls. 

l Potential impacts on human health and the environment, should the remedy fail, based on 

assumptions included in the reasonable maximum exposure scenario. 

Reduction of Toxicity Mobility, or Volume Through Treatment: This criterion addre:;ses the 

statutory preference for remedies that employ treatment as a principal element. The criterion 

ensures that the relative performance of the various treatment alternatives in reducing the toxicity, 

mobility, or volume will be assessed. Specifically, the analysis will examine the magnitude, 

significance, and irreversibility of reductions. 

Short-Term Effectiveness: This criterion examines the short-term impacts associated with 

implementing the alternative. For example, implementation may impact the neighboring 

community, workers, or the surrounding environment. Short-term effectiveness also includes 

potential threats to human health and the environment associated with the excavation, treatment, 

and transportation of hazardous substances, the potential cross-media impacts of the remedy, and 

the time required to achieve protection of human health and the environment. Potential 

disruption of ecosystems must also be considered. 

Implementability: Implementability considerations include the technical and administrative 

feasibility of the alternatives, as well as the availability of goods and services (including 

treatment, storage, or disposal capacity) associated with the alternative. Implementability 

considerations often affect the timing of remedial actions (e.g., limitations on the season in which 

the remedy can be implemented, the number and complexity of material handling steps, and the 

need to secure technical services). On-site activities must comply with the substantive portions of 

applicable permitting regulations. 

cost: Implementation costs includes all capital costs and annual operation and maintenance 

(O&M) costs incurred over the life of the project. The focus during the detailed analysis is on the 

present worth of these costs. Costs are used to select the most cost-effective alternative that will 

achieve the remedial action objectives. In accordance with USEPA guidance (USEPA, 1988), the 

cost estimates will have an accuracy of -30 to +50 percent. The exact accuracy of each cost 

estimate depends upon the assumptions made and the availability of costing information. The net 

present worth costs are calculated assuming a five percent discount factor and a zero percent 

inflation rate. 
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State Acceptance: This criterion reflects the statutory requirement to provide for state 

involvement. For this project, and other MCB Camp Lejeune projects, state involvement is 

achieved throughout the remedial process through Partnering activities. State comments will be 

addressed during the deveIopment of the FS, the PRAP, and the ROD, as appropriate. 

Community Acceptance: This criterion addresses the community’s comments on the remedial 

alternatives under consideration, where “community” is broadly defined to include all interested 

parties. Community comments are taken into account throughout the remedial process during 

periodic Restoration Advisory Board (RAB) meetings; however, formal public comment will not 

be received until after the public comment period for the PRAP. 

5.2 Individual Analvsis of Soil Alternatives 

The following subsections present the detailed analysis of RAAs for Site 84 on an individual 

basis. This individual analysis includes a brief description of each R&4 followed by an 

assessment of how well the RAA performs against the evaluation criteria. 

5.2.1 FLU 1: No Action 

Under the no action alternative, soil and sediment at Site 84 will remain as is. No physical 

remedial actions will be implemented. 

Overall Protection of Human Health and the Environment: Under RAA 1, no physical remedial 

actions will be implemented to control potential exposure pathways or to reduce contaminant 

concentrations in soils. As a result, there will be no measurable reduction in potential human 

health or environmental risks. 

Compliance with ARARs: Under RAA 1, no active effort will be made to reduce contaminant 

levels to below federal and state chemical-specific ARARs. Over an indefinite period of time, 

however, passive remediation, in the form of natural attenuation processes, may reduce PCB, 

TPH and PAH levels to below ARARs. No action-specific or location-specific ARARs a.pply to 

the no action alternative. Because contaminants will remain on site at levels exceeding 

requirements established by ARARs, RAA 1 will require five-year reviews to ensure that 

adequate protection of human health and the environment is maintained. 
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Long-Term Effectiveness and Permanence: Residual risk will remain at the site under the no 

action alternative as humans could potentially come in contact with the contaminated soils and 

sediments. The human health risk evaluation shows that soil remaining on site after the NTCRA 

contributes significantly to unacceptable human health risks only for potential future adult and 

child-residents. The soil remaining after the NTCRA does not contribute to unacceptable health 

risks for the current receptors (Base personnel and recreational users) or for other future receptors 

(industrial/commercial or construction workers). 

Under the no action alternative, any long-term or permanent effect on contaminant levels will 

depend on the effectiveness of natural attenuation. The extent to which natural attenuation may 

reduce contaminant levels, and the time it will take, are difficult to predict. 

Reduction of Toxicity, Mobility, or Volume through Treatment: The no action alternative does not 

provide physical treatment processes for toxicity, mobility, or volume reduction of contaminated 

soil or sediment. Although passive treatment processes (i.e., natural attenuation) may eventually 

provide toxicity and volume reduction of the contaminated soil and sediments, the extent to 

which natural attenuation may reduce contaminant toxicity and volume is difficult to predict. 

Although RAA 1 provides no means for measurement, this alternative may in time satisfy the 

statutory preference for treatment through natural attenuation. 

Short-Term Effectiveness: As there are no physical remedial action activities associated with 

R4A 1, there are no increased short-term potential risks to workers or the community. Also, 

there will be no additional short-term environmental impacts. 

Implementability: The no action alternative is easily implemented since no additional 

construction or operation activities will be conducted. In terms of administrative feasibility, 

RAA 1 should not require additional coordination with other agencies, although a waiver of the 

state ARARs may be required since contaminants exceeding these ARARs will be left on-site 

indefinitely. The availability of services, materials, and/or technologies is not applicable to this 

alternative. 

Cost: There are no capital costs or O&M costs associated with this alternative. Therefore, the 

net present worth (NPW) is $0. 
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5.2.2 RAA 2: Excavation and Landfill Disposal (High-Occupancy Land Use, No Access 

Restrictions) and RAA 2a: Excavation and Landfill Disposal (High-Occupancy 

Land Use, Access Restrictions) 

RAA 2 involves the excavation of soils and lagoon sediments that contain contaminant 

concentrations in excess of remediation goals for high-occupancy land use. The “no access 

restrictions” option involves a site-wide excavation of soil that exceeds cleanup criteria (Figure 

4-l). An “access restrictions” option also has been developed to reduce costs, preserve wetlands 

and wildlife habitats, and maintain site aesthetics. In this option, the upper northwest comer of 

the site would be fenced and designated as low-occupancy (Figure 4-2), and the remainder of the 

site would be excavated to meet remediation goals for high-occupancy land use. 

Under both options, the lagoon water will be pumped and the water sent to the Base water 

treatment facility. Lagoon sediments (approximately 2 ft deep) will be solidified and removed, 

and the lagoon will be backfilled and graded for surface drainage. Under both options, 

confirmatory sampling will take place to ensure that all contaminants exceeding remediation 

goals have been excavated. Samples will be analyzed for pesticides, PCBs, PAHs and TPH. 

Excavated soils would be transported to a TSCA-permitted chemical waste landfill or the Base 

landfill for proper disposal. Following the excavation operation, the site would be restored to its 

pre-excavation conditions (to include wetland restoration under the “no access restrictions” 

option). In both options, a fence will be installed parallel to the railroad tracks along the northern 

border of Site 84 to provide a barrier between the site and the rails-to-trails project. 

Overall Protection of Human Health and the Environment: Because BAA 2 provides either 

institutional controls or excavation/off-site disposal of contaminated soils and lagoon sediments, 

this RA4 will reduce potential risks to human health and the environment. Exposure pathways 

are eliminated with the site-wide excavation of a “no access restrictions” option. In the “access 

restrictions” option, institutional controls such as fencing and signs reduce exposure pathways in 

the designated low-occupancy area. Ecological risk will also be eliminated in areas of the site 

that are excavated. 
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Compliance With ARARs: In the ILL4 2 “no access restrictions” option, contaminated soils that 

exceed EPA Region IX Residential PRGs, TSCA cleanup goals for PCBs for high occupancy 

areas (1 ppm) and North Carolina UST regulations are removed from the site. In the “access 

restrictions” option, these regulated contaminated soils are either removed, or institutional 

controls designate areas in which they still remain on site at concentrations less than designated 

low-occupancy remedial goals. Several potential location-specific and action-specific ARARs 

identified for this site will be applicable or relevant and appropriate under this RAA because the 

alternative includes earth moving, transport, and disposal activities. The “no access restrictions” 

option will also involve destruction and subsequent mitigation of wetlands and ecosystems. 

Activities at the site will be implemented such that all ARAR requirements will be met. 

Long-Term Effectiveness and Permanence: The excavation and disposal “no access restrictions” 

option will be an effective and permanent remedial action. The contaminated soil will be 

removed from the site and placed in an off-site disposal facility where contact with human and 

ecological receptors will be eliminated. This alternative will be effective in the lo:ng-term 

because the contaminants will be permanently removed from the Site 84 and will no longer pose a 

potential risk to human health or the environment. 

For the “access restrictions” option, contamination remains in the upper northwest comer of the 

site. No action will be taken to eliminate this contamination, but only to eliminate the exposure 

pathways by restricting access with a fence. This will have a lower level of long-term 

effectiveness than excavation, but is appropriate for the low levels of contamination found in this 

portion of the site. 

Reduction of Toxicity, Mobility, or Volume through Treatment: Neither toxicity, mobility, nor 

volume of contaminants will be reduced through treatment under either option of this alternative 

because no treatment technologies will be used. However, the physical removal of the soil will 

eliminate the availability of contaminants to human or ecological receptors. Similarly, there will 

be no mobility of contaminants that exceed clean-up goals at the site because they .will be 

removed. The volume of the contaminated soil will not be reduced, but the soil will be removed 

from the site. Therefore, the volume, mobility, and toxicity of contaminants at the site will be 

reduced, even though the contaminated soil itself will not be affected. 

Short-Term Effectiveness: In the short-term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soil. Exposures to human health and the environment will 

5-7 



be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. If a “no access restrictions” option is selected, ecological damage 

will occur to the habitats in the wetland/wooded areas. This alternative can be implemented in 

less than one year. Upon completion, this alternative will be effective for protecting: human 

health and the environment. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport contaminated soil/sediments and to place, contour, 

and seed the clean backfill and topsoil for areas under the “no access restrictions” and “access 

restrictions” options. The institutional controls for the “access restrictions” option are also easy 

to implement. 

Cost: Estimated capital and O&M costs for RAA 2 and RAA 2a are presented on Tables 5-l and 

5-2, respectively. The estimated total net present worth cost for I&4 2 is $1,3 11,100 and for 

RAA 2a is $1,012,700. 

5.2.3 RAA 3: Excavation and Capping (High-Occupancy Land Use, No Access 

Restrictions) and RAA 3a: Excavation and Capping (High-Occupancy Land Use, 

Access Restrictions) 

In RAA 3, contaminated soils and lagoon sediments that exceed 10 ppm PCBs will be excavated 

and disposed off site. The remaining contaminated soils that exceed 1 ppm PCBs, North Carolina 

UST regulations, and EPA Region IX Residential PRGs will be capped. This alternative also 

includes both “no access restrictions” and “access restrictions” options. The “no access 

restrictions” option involves a site-wide excavation and/or capping of soil that exceeds cleanup 

criteria (Figure 4-3). At completion, the entire site would be designated as high-occupancy. 

Because the excavation and capping of heavily wooded and wetlands areas is costly, destroys 

habitats and may diminish the aesthetics of the site, an “access restrictions” option ha.s been 

added to this alternative. In this option (Figure 4-4) a smaller portion of the site is to be 

designated for excavation and capping. The upper northwest comer of the site will be fenced and 

proper access restrictions will be established. This fenced portion of the site will be designated as 

low-occupancy. 
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In both IMA options, the lagoon water will be pumped and the water sent to the Base water 

treatment facility. Lagoon sediments (approximately 2 ft deep) will be solidified and removed, 

and the lagoon will be backfilled and graded for surface drainage. Confirmatory sampling will 

take place following excavation to ensure that all contaminants exceeding the 10 ppm PCB 

remediation goal have been excavated. Excavated soils would be disposed of at a TSCA- 

permitted chemical waste landfill or the Base landfill. Following the excavation operation, the 

site would be restored to its pre-excavation conditions (to include wetland restoration under the 

“no access restrictions” option). In both options, a fence will be installed parallel to the railroad 

tracks along the northern border of Site 84 to provide a barrier between the site and the rails-to- 

trails project. 

Overall Protection of Human Health and the Environment: RAA 4 provides institutional controls 

and excavation/capping of contaminated soils and lagoon sediments, therefore, this RAA will 

reduce potential risks to human health and the environment. The capping alternative will prevent 

human and ecological receptors from coming into contact with soil contaminants. Soil 

invertebrates usually inhabit the top 6 inches to one foot of soil. The contaminated soil will be 

covered with one foot of clean backfill and then 6 inches of topsoil. The soil invertebrates will 

move into the upper portion of the newly installed soil cover and will no longer inhabit the 

contaminated soil. With proper maintenance of the soil cover, human health and the environment 

will be protected under this alternative. Institutional controls wilI include excavation restrictions 

that will be implemented at the site to protect the cap against possible intrusive activities. 

Compliance With ARARs: Chemical-specific ARARs will be met in this alternative. TSCA 

guidelines for high-occupancy cleanup indicate that the site only needs to be excavated to 10 ppm 

PCBs if a soil capping alternative is selected. Several potential location-specific and action- 

specific ARARs identified for this site will be applicable or relevant and appropriate under this 

RAA because the alternative includes earth moving, transport, and disposal activities. The “no 

access restrictions” options will also involve destruction and subsequent mitigation of wetlands. 

Activities at the site will be implemented such that all ARAR requirements are met. 

Long-Term Effectiveness and Permanence: A soil cover will be effective for protecting human 

health and the environment in the long term if the cap is properly maintained. The soil cover will 

prevent human and ecological exposure to contaminated soils provided that the soil cover is 

properly installed and maintained. For the “access restrictions” option, contamination remains in 

the upper northwest comer of the site. No action will be taken to eliminate this contami:nation, 
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but only to eliminate the exposure pathways by restricting access with a fence. This will have a 

lower level of long-term effectiveness than excavation, but is appropriate for the low levels of 

contamination found in this portion of the site. 

Reduction of Toxicity, Mobility, or Volume Through Treatment: The toxicity of contaminants 

will not be reduced by this alternative because the contaminants will not be transformed into less 

toxic forms or destroyed by any physical, chemical, or thermal process. However, because 

ecological receptors in the soil may migrate away from the contaminated soils and into the soil 

cover, receptors will remove themselves from the contaminants. Also, areas of high PCB 

concentration will be excavated and disposed. Although this is not a treatment technology, the 

toxicity of Site 84 soils and sediments will be reduced in this manner. The mobility of 

contaminants will be reduced because the soil cover will prevent wind and water erosion, thereby 

preventing contaminated soil from migrating via sedimentation and erosion processes. However, 

soluble contaminants could leach due to infiltration of rainwater through the soil cover. 

Short-Term Effectiveness: In the short-term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soils. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. If a “no access restrictions” option is selected, ecological damage 

will occur to the habitats in the wetland/wooded areas. It is estimated that this alternative can be 

implemented in less than one year. Upon completion, this alternative will be effective for 

protecting human health and the environment. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport contaminated soil/sediment and to place, contour and 

seed the clean backfill and topsoil. For the “access restrictions” option, fencing and signs will 

also be required. These access restrictions are also easily implemented. 

Cost: Estimated capital and O&M costs for RAA 3 and RAA 3a are presented on Tables 5-3 and 

5-4, respectively. The estimated total net present worth cost for RAA 3 is $1,025,800 and for 

RAA 3a is $862,400. 
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52.4 RAA 4: Excavation and Landfill Disposal (Low-Occupancy Land Use) 

RAA 4 is appropriate for future low-occupancy land use. In this alternative, soils exceeding EPA 

industrial land use guidance for PCBs (10 ppm), UST program regulations for TPH and Region 

IX Industrial PRGs will be excavated and removed from the site (Figure 4-5). Since all detected 

contaminates in the wetlands/wooded area are below remediation goals, there is no need to have 

an “access restrictions” option for this alternative. The excavated soils and sediments will be 

separated into TSCA and non-TSCA regulated piles and disposed of properly. The lagoon water 

will be pumped and the water sent to the Base water treatment facility. Lagoon sediments 

(approximately 2 ft deep) will be solidified and removed, and the lagoon will be backfilled and 

graded for surface drainage. Confirmatory sampling will take place to ensure that all 

contaminants exceeding remediation goals have been excavated. Samples will be analyzed for 

pesticides, PCBs, PAHs and TPH. Excavated soils would be transported to a TSCA-permitted 

chemical waste landfill or the Base landfill for proper disposal. Following the excavation 

operation, the site would be restored to its pre-excavation conditions. Site perimeter fencing will 

be constructed to protect recreational trespassers. Because contaminated soils will remain at the 

site, land use restrictions will be required. 

Overall Protection of Human Health and the Environment: K4A 4 provides institutional controls 

and excavation/off-site disposal of contaminated soils and lagoon sediments, thereby reducing 

potential risks to human health and the environment. All soils exceeding remedial goals for low- 

occupancy land use will be removed from the site in order to protect potential human receptors 

and eliminate any exposure pathway to such contamination. Additionally, institutional controls 

will include land use restrictions that would limit future land use to low-occupancy uses such as a 

non-office warehouse, equipment storage area, or electrical substation. The entire site perimeter 

is fenced, therefore reducing exposure pathways of recreational trespassers who may spend more 

than 6.7 hours/week at the site. As contaminated soils may remain on site, excavation rest.rictions 

will be implemented at the site to prevent possible exposure to contaminated soil during intrusive 

activities. 

Compliance with ARAB: Because some soil will be excavated and removed from the site, soil 

contaminant concentrations will have to meet requirements for handling and disposal. ISeveral 

potential location-specific and action-specific ARARs identified for this site will be applicable or 

relevant and appropriate under this RAA because the alternative includes earth moving, transport, 
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and disposal activities. Activities at the site will be implemented such that all ARAR 

requirements will be met. 

Long-Term Effectiveness and Permanence: The removal of designated areas of contaminated soil 

that exceed remediation goals for low-occupancy land use would permanently and effectively 

remove these contaminants from the site since they would be transported to an appropriate 

landfill. The remainder of the contaminated soils would remain on site. Land use controls would 

restrict future intrusive activities (e.g., excavation, installation of wells, or construction, other 

than for future remediation purposes) and the site would be restricted to future low-occupancy 

land uses. These restrictions would be permanent. 

Reduction of Toxicity, Mobility, or Volume Through Treatment: Excavation and disposal will not 

reduce the toxicity, mobility, or volume of contaminants through treatment because excavation 

and disposal are not treatment technologies. However, the physical removal of the isoil will 

eliminate the availability of contaminants to human or ecological receptors. Similarly, there will 

be no mobility of contaminants that exceed clean-up goals at the site because they will be 

removed. Volume of the contaminated soil will not be reduced, but the soil will be removed from 

the sites. Therefore, the volume, mobility, and toxicity of contaminants at the site will be 

reduced, even though the contaminated soil itself will not be affected through treatment. 

Short-Term Effectiveness: In the short term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soil. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. It is estimated that this alternative can be implemented in less than 

one year. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport contaminated soils/sediments and to place, contour, 

and seed the clean backfill and topsoil. 

Cost: Estimated capital and O&M costs for FUA 4 are presented on Table 5-5. The estimated 

total net present worth cost for RAA 4 is $820,600. 
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5.2.5 RAA 5: Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

RAA 5 is appropriate for a future low-occupancy land use. In this alternative, designated “hot 

spots” will be excavated from the site. These areas are shown on Figure 4-6. These so:ils to be 

excavated exceed North Carolina UST regulations, EPA Region IX Industrial PRGs or TSCA 

guidelines for PCBs for low-occupancy land use without additional controls (25 ppm). The 

excavated soils and sediments will be separated into TSCA and non-TSCA regulated piles and 

disposed of properly. The lagoon water will be pumped and the water sent to the Base water 

treatment facility. Lagoon sediments (approximately 2 ft deep) will be solidified and removed, 

and the lagoon will be backfilled and graded for surface drainage. Confirmatory sampling will 

take place to ensure that all contaminants exceeding remediation goals have been excavated. 

Samples will be analyzed for pesticides, PCBs, PAHs and TPH. Excavated soils w’ould be 

transported to a TSCA-permitted chemical waste landfill or the Base landfill for proper disposal. 

Following the excavation operation, the site would be restored to its pre-excavation conditions. 

Site perimeter fencing wiI1 be constructed to protect recreational trespassers. Because contaminated 

soils will remain at the site, land use restrictions will be required. 

Overall Protection of Human Health and the Environment: RAA 5 provides institutional controls 

and excavation/off-site disposal of contaminated soils and lagoon sediments, thereby reducing 

potential risks to human health and the environment. All soils exceeding remedial goals for low- 

occupancy land use will be removed from the site in order to protect potential human receptors 

and eliminate any exposure pathway to such contamination. Additionally, institutional controls 

will include land use restrictions that would limit future land use to low-occupancy uses such as a 

non-office warehouse, equipment storage area, or electrical substation. Recreational trespassers 

potentially may be exposed to PCB concentrations up to 25 ppm. Therefore, the entire site 

perimeter is fenced to protect potential recreational trespassers. As contaminated soils may 

remain on site, excavation restrictions will be implemented at the site to prevent possible 

exposure to contaminated soil during intrusive activities. 

Compliance with AIM&: Because some soil will be excavated and removed from the site, soil 

contaminant concentrations will have to meet requirements for handling and disposal. Several 

potential location-specific and action-specific ARARs identified for this site will be applicable or 

relevant and appropriate under this RAA because the alternative includes earth moving, transport, 

and disposal activities. Activities at the site will be implemented such that all ARAR 

requirements will be met. 
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Long-Term Effectiveness and Permanence: The removal of designated “hot spots” of 

contaminated soil that exceed remediation goals for low-occupancy land use would permanently 

and effectively remove these contaminants from the site since they would be transported to an 

appropriate landfill. The remainder of the contaminated soils would remain on site. Land use 

controls would restrict future intrusive activities (e.g., excavation, installation of wells, or 

construction, other than for future remediation purposes) and the site would be restricted 1.0 future 

low-occupancy land uses. These restrictions would be permanent. 

Reduction of Toxicity, Mobility, or Volume Through Treatment: Excavation and disposal will not 

reduce the toxicity, mobility, or volume of contaminants through treatment because excavation 

and disposal are not treatment technologies. However, the physical removal of the soil will 

eliminate the availability of contaminants to human or ecological receptors. Similarly, there will 

be no mobility of contaminants that exceed clean-up goals at the site because they will be 

removed. Volume of the contaminated soil will not be reduced, but the soil will be removed from 

the sites. Therefore, the volume, mobility, and toxicity of contaminants at the site will be 

reduced, even though the contaminated soil itself will not be affected through treatment. 

Short-Term Effectiveness: In the short term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soil. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. It is estimated that this alternative can be implemented in less than 

one year. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport contaminated soils/sediments and to place, contour, 

and seed the clean backfill and topsoil. 

Cost: Estimated capital and O&M costs for IL4A 5 are presented on Table 5-6. The estimated 

total net present worth cost for IL4A 5 is $786,000. 

52.6 RAA 6: Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

RAA 6 may be implemented for future low-occupancy land uses. It is similar to RAA 5 in that 

certain “hot spots” will be excavated and transported to a proper off-site disposal :facility. 
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However, in this I&4, the site perimeter will be fenced to reduce exposure pathways. Under 

TSCA guidelines, if institutional controls are in place at a site with a low-occupancy land use, 

PCBs may remain on site up to 50 ppm. The excavation area of RAA 6 can therefore be reduced 

in this RAA (Figure 4-7). Therefore, any soils exceeding 50 ppm PCBs, EPA Region IX 

Industrial PRGs or North Carolina UST cleanup guidelines will be excavated and transported to a 

TSCA-permitted chemical waste landfill or the Base landfill for proper disposal. A fence will be 

constructed and signs posted along the entire site perimeter. The lagoon water will be ,pumped 

and the water sent to the Base water treatment facility. Lagoon sediments (approximately 2 ft 

deep) will be solidified in place and the lagoon will be backfilled and graded for surface drainage. 

Following the excavation operation, the site would be restored to its pre-excavation conditions. 

Because contaminated soils will remain at the site, land use restrictions will be required. 

Overall Protection of Human Health and the Environment: RAA 6 provides institutional controls 

and excavation/off-site disposal of designated “hot spots”, thereby reducing potential risks to 

human health and the environment. In excavating designated “hot spots” and fencing the site 

perimeter (Figure 4-7) the exposure pathways for contaminants exceeding low-occupancy land 

use criteria for this site are eliminated. Therefore, the potential low-occupancy receptors are 

appropriately protected. Additionally, institutional controls will include land use restrictions that 

would limit future land use to low-occupancy uses such as a non-office warehouse, equipment 

storage area, or electrical substation. As contaminated soils may remain on site, excavation 

restrictions will be implemented at the site to prevent possible exposure to contaminated soil 

during intrusive activities. 

Compliance With ARARs: Because soil will be excavated and removed from the site, soil 

contaminant concentrations will have to meet requirements for handling and disposal. Several 

potential location and action-specific AIWRs identified for this site will be applicable or relevant 

and appropriate under this RAA because the alternative includes earth moving activities. 

Activities at the site will be implemented such that all ARAR requirements will be met. 

Long-Term Effectiveness and Permanence: The removal of designated “hot spots” of 

contaminated soil that exceed remediation goals for low-occupancy land use would permanently 

and effectively remove these contaminants from the site since they would be transported to an 

appropriate landfill. The remainder of the contaminated soils would remain on site. Land use 

controls would restrict future intrusive activities (e.g., excavation, installation of wells, or 

construction, other than for future remediation purposes) and the site would be restricted to future 

low-occupancy land uses. These restrictions would be permanent. 
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Reduction of Toxicity, Mobility, or Volume Through Treatment: Excavation and disposal will not 

reduce the toxicity, mobility, or volume of contaminants through treatment because excavation 

and disposal are not treatment technologies. However, the physical removal of the soil will 

eliminate the availability of contaminants to human or ecological receptors. Similarly, there will 

be nd mobility of contaminants that exceed clean-up goals at the site because they will be 

removed. The volume of the contaminated soil at the site will be reduced because the soil will be 

removed from the site. Therefore, the volume, mobility, and toxicity of contaminants at the site 

will be reduced, even though the contaminated soil itself will not be affected through treatment. 

Short-Term Effectiveness: In the short-term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soil. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. It is estimated that this alternative can be implemented in less than 

one year. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport designated soils, and to place, contour, and seed the 

clean backfill and topsoil. 

Cost: Estimated capital and O&M costs for RAA 6 are presented on Table 5-7. The estimated 

total net present worth cost for RAA 6 is $540,200. 

5.2.7 RAA 7: Hot Spot Removal and Capping (Low-Occupancy Land Use) 

RAA 7 is a low-occupancy land use capping option. Under TSCA guidance, soils that have PCB 

contamination less than 100 ppm may remain on site if the site is capped and intended for future 

low-occupancy land use. Therefore, in this alternative, soils exceeding 100 ppm PCBs will be 

excavated and removed off-site and soils that exceed 25 ppm PCBs, TPH cleanup levels or EPA 

Region IX Industrial PRGs will be capped, as shown on Figure 4-8. Land use restrictions will be 

necessary for this alternative since contaminated soil presents a human health risk and it will 

remain on site. The lagoon will be pumped and the water sent to the Base water treatment 

facility. Lagoon sediments (approximately 2 ft deep) will be solidified in place and the lagoon 

will be backfilled and graded for surface drainage. The site perimeter will be fenced to protect 

recreational trespassers. 
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Confirmatory sampling will take place following excavation to ensure that all contaminants 

exceeding the 100 ppm PCB remediation goal have been excavated. Excavated soils would be 

transported to a TSCA-permitted chemical waste landfill for proper disposal. Following the 

excavation operation, the site would be capped with 12 inches of clean backfill and 6 inches of 

topsoil and would be vegetated to minimize erosion. 

Overall Protection of Human Health and the Environment: RAA 7 provides institutional controls 

and excavation/capping of contaminated soils and lagoon sediments, therefore, this MA will 

reduce potential risks to human health and the environment. The capping alternative will prevent 

“low-occupancy” human and ecological receptors from coming into contact with soil 

contaminants. The soil cover will prevent exposure through dermal contact, ingestion and 

inhalation. With proper maintenance of the soil cover, human health and the environment will be 

protected under this alternative. The site perimeter will be fenced, protecting potential 

recreational trespassers. Institutional controls will include excavation restrictions that will be 

implemented at the site to protect the cap against possible intrusive activities. 

Compliance With ARARs: Chemical-specific ARABS will be met in this alternative. TSCA 

guidelines for low-occupancy cleanup indicate that PCB-contaminated soil only needs to be 

excavated to 100 ppm if a soil capping alternative is selected. Several potential location and 

action-specific ARABS identified for this site will be applicable or relevant and appropriate under 

this RAA because the alternative includes earth moving, transport, and disposal activities. 

Activities at the site will be implemented such that all ARAR requirements are met. 

Long-Term Effectiveness and Permanence: A soil cover will be effective for protecting human 

health and the environment in the long term if the cap is properly maintained. Human and 

ecological dermal, ingestion, and inhalation contact with contaminated soils will be prevented by 

the soil cover as long as the contaminated soils are not exposed, and the land is regulated fi)r low- 

occupancy use. Should the cap falI into disrepair, human and ecological receptors may not be 

protected over the long term. 

Reduction of Toxicity, Mobility or Volume Through Treatment: Capping is not a treatment 

alternative, and the toxicity of contaminants will not be reduced by this alternative because the 

contaminants will not be transformed into less toxic forms or destroyed by any physical, 

chemical, or thermal process. However, because ecological receptors in the soil may migrate 

away from the contaminated soils and into the soil cover, receptors will remove themselves from 
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the contaminants. Also, areas of high PCB concentration will be excavated and removed off-site. 

The toxicity of Site 84 soils will be reduced in this manner. The mobility of contaminants will be 

reduced because the soil cover will prevent wind and water erosion, thereby preventing 

contaminated soil from migrating via sedimentation and erosion processes. However,, soluble 

contaminants could leach due to infiltration of rainwater through the soil cover. 

Short-Term Effectiveness: In the short-term, construction workers and ecological recept.ors may 

be exposed to disturbed contaminated soils. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment control 

measures, and dust controls. It is estimated that this alternative can be implemented in less than 

one year. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to complete any excavation necessary and to place, contour and seed the clean 

backfill and topsoil. 

Cost: Estimated capital and O&M costs for l&4 7 are presented on Table 5-8. The estimated 

total net present worth cost for RAA 7 is $5 17,800. 

5.2.8 RAA 8: Excavation and Landfill Disposal (Recreational Land Use, No Access 

Restrictions) and R4A 8a: Excavation and Landfill Disposal (Recreational Land 

Use, Access Restrictions) 

R4A 8 involves the excavation of soils and lagoon sediments that contain contaminant 

concentrations in excess of remediation goals for recreational land use. The “no access 

restrictions” option involves a site-wide excavation of soil that exceeds cleanup criteria 

(Figure 4-9). An “access restrictions” option also has been developed to reduce costs, preserve 

wetlands and wildlife habitats, and maintain site aesthetics. In this option, the upper northwest 

comer of the site would be fenced and designated as low-occupancy (Figure 4-lo), ;and the 

remainder of the site would be excavated to meet remediation goals for recreational land use. 

Under both options, the lagoon water will be pumped and the water sent to the Base water 

treatment facility. Lagoon sediments (approximately 2 fi deep) will be solidified and removed, 

and the lagoon will be backfilled and graded for surface drainage. Under both options, 
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confirmatory sampling will take place to ensure that all contaminants exceeding remediation 

goals have been excavated. Samples will be analyzed for pesticides, PCBs, PAHs and TPH. 

Excavated soils would be transported to a TSCA-permitted chemical waste landfill or the Base 

landfill for proper disposal. Following the excavation operation, the site would be restored to its 

pre-excavation conditions (to include wetland restoration under the “no access restrictions” 

option). In both options, a fence will be installed parallel to the railroad tracks along the northern 

border of Site 84 to provide a barrier between the site and the rails-to-trails project. 

Overall Protection of Human Health and the Environment: Because RAA 8 provides institutional 

controls and excavation/off-site disposal of contaminated soils and lagoon sediments, this MA 

will reduce potential risks to human health and the environment. Exposure pathways are 

eliminated with the site-wide excavation of a “no access restrictions” option. In the “access 

restrictions” option, engineering controls such as fencing and signs reduce exposure pathways in 

the designated low-occupancy area. Ecological risk will also be eliminated in areas of the site 

that are excavated. 

Compliance With ARARs: In the RAA 8 “no access restrictions” option, contaminated soils that 

exceed calculated risk-based cleanup coals (Table 2- 14) are removed from the site. In the “access 

restrictions” option, these regulated contaminated soils are either removed, or institutional 

controls designate areas in which they still remain on site at concentrations less than designated 

low-occupancy remedial goals. Several potential location-specific and action-specific ARABS 

identified for this site will be applicable or relevant and appropriate under this RAA because the 

alternative includes earth moving, transport, and disposal activities. The “no access restrictions” 

option will also involve destruction and subsequent mitigation of wetlands and ecosystems. 

Activities at the site will be implemented such that all ARAR requirements will be met. 

Long-Term Efictiveness and Permanence: The excavation and disposal “no access restrictions” 

option will be an effective and permanent remedial action. The contaminated soil will be 

removed from the site and placed in an off-site disposal facility where contact with human and 

ecological receptors will be eliminated. This alternative will be effective in the long-term 

because the contaminants will be permanently removed from Site 84 and will no longer pose a 

potential risk to human health or the environment. 

For the “access restrictions” option, contamination remains in the upper northwest comer of the 

site. No action will be taken to eliminate this contamination, but only to eliminate the exposure 
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pathways by restricting access with a fence. This will have a lower level of long-term 

effectiveness than excavation, but is appropriate for the low levels of contamination found in this 

portion of the site. 

Reduction of Toxicity, Mobility, or Volume through Treatment: Neither toxicity, mobility, nor 

volume of contaminants will be reduced through treatment under either option of this alternative 

because no treatment technologies will be used. However, the physical removal of the soil will 

eliminate the availability of contaminants to human or ecological receptors. Similarly, there will 

be no mobility of contaminants that exceed clean-up goals at the site because they will be 

removed. The volume of the contaminated soil will not be reduced, but the soil will be removed 

from the site. Therefore, the volume, mobility, and toxicity of contaminants at the site will be 

reduced, even though the contaminated soil itself will not be affected. 

Short-Term Effectiveness: In the short-term, construction workers and ecological receptors may 

be exposed to disturbed contaminated soil. Exposures to human health and the environment will 

be minimized by the proper use of personal protective equipment, erosion and sediment, control 

measures, and dust controls. If a “no access restrictions” option is selected, ecological damage 

will occur to the habitats in the wetland/wooded areas. This alternative can be implemented in 

less than one year. Upon completion, this alternative will be effective for protecting human 

health and the environment. 

Implementability: This alternative is easily implemented because no active treatment 

technologies will be used. Commonly used earth moving equipment and site work procedures 

will be employed to excavate and transport contaminated soil/sediments and to place, contour, 

and seed the clean backfill and topsoil for areas under the “no access restrictions” and “access 

restrictions” options. The institutional controls for the “access restrictions” option are also easy 

to implement. 

Cost: Estimated capital and O&M costs for RAA 8 and RAA 8a are presented on Tables .5-9 and 

5-10, respectively. The estimated total net present worth cost for RAA 8 is $1,18 1,100 and for 

RAA 8a is $996,900. 
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5.3 Comparative Analysis of Soil Alternatives 

This section presents a comparative analysis of the eight RAAs presented for soil at Site 84. The 

purpose of the comparative analysis is to identify the relative advantages and disadvantages of 

each RAA. Thus, the seven previously introduced criteria used for the detailed analysis will be 

the basis for the following comparative analysis. 

5.3.1 Overall Protection of Human Health and the Environment 

Each alternative will protect human health and the environment for the desired future land use 

with the exception of RAA 1, the no action alternative. The RAA 2 and l&4 8 “no access 

restrictions” options are most protective of human health and the environment because in these 

alternatives soils and lagoon sediments exceeding high occupancy or recreational cleanup goals 

are either removed from the site or treated. RAA 4, RA4 5 and RAA 6 are protective oi human 

health because these alternatives include removal of soils and lagoon sediments that exceed low 

occupancy cleanup goals. RAAs 3, 3a, and 7 offer reduced or eliminated exposure pathways for 

high occupancy @AA 3 and RAA 3a) and low occupancy (TWA 7) land uses. RAA 2, RAA 3 

and RAA 8 also have an “access restrictions” option in which entire site contamination is 

excavated, treated, or capped except for the upper northwest comer of the site. This area is 

protective of human health and the environment through access restrictions and institutional 

controls. 

Human health risk values generated for soil and sediment at Site 84 only exceeded acceptable 

limits under the future residential adult and child scenario for soil and sediments exposure. Risk 

values for soils and sediments generated under the current land use and future construction 

worker and commercial worker scenarios at Site 84 were within acceptable limits. 

5.3.2 Compliance with ARARs 

All of the RAAs, except for no action, meet chemical-specific ARARs and remedial goals for the 

desired future land use, as presented in Section 2.0 of this FS. PCBs are relatively stable in the 

environment and are not likely to naturally attenuate to acceptable levels under the no action 

alternative. Location-specific and action-specific ARARs are met as applicable within each RAA. 
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5.3.3 Long-Term Effectiveness and Permanence 

The no action alternative will not be effective over the long term in protecting human health and 

the environment because the contaminants will remain at the site and will not be contained, 

removed or treated. Both options for RAA 2 and MA 8 will be effective in the long term 

because site contamination is removed to meet high-occupancy or recreational land use cleanup 

levels. RAA 3, a high-occupancy capping alternative, will be effective in the long term if the soil 

cover is properly maintained into the future. RAAs 4, 5, and 6 will be effective for low- 

occupancy future land uses because site contamination is removed to meet low-occupancy needs 

with appropriate land use controls. ILkA 7, a low-occupancy capping option, will be effective for 

low occupancy land use if the soil cover is properly maintained into the future. 

The “no access restrictions” options of RAA 2 and RA4 8 offer the most effective long-term 

permanence and effectiveness. The “access restrictions” option of these two BAAS will 

additionally require partial access restrictions, if selected. Excavation restrictions are placed on 

RAAs 3, 4, 5, 6 and 7. Each of the low-occupancy alternatives (FUAs 4 5, 6, and 7) requires 

future land use restrictions. The required land use controls for each R4A can be referenced in 

Table 4- 1. 

5.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

The no action alternative will not reduce the toxicity, mobility, or volume of contaminated soil at 

the site. R4As 3 and 7 (capping for high and low-occupancy, respectively) will reduce the 

mobility of contaminants but not the toxicity or volume of the soil itself. However, because 

capping will reduce contact with contaminated soil by human and ecological receptors, the 

potential toxicity will be reduced. 

The “no access restrictions” option of FUAs 2 and 8 will reduce the toxicity, mobility, or volume 

through removal of contaminants from the site. The “access restrictions” option for BAA2 and 

RAA 8 will excavate and remove or treat contaminants in all but the upper northwest comer of 

the site. This portion of the site will be fenced, thereby eliminating the exposure pathway and 

thus the potential toxicity to human receptors. F&As 4, 5 and 6 will reduce the volume, 1:oxicity 

or mobility of the soil by excavation and removal, however, the toxicity is reduced only to levels 

acceptable for low-occupancy land uses. 
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,,.K” 5.3.5 Short-Term Effectiveness 

i . ,.. 

The no action alternative is not effective for protecting human health and the environment in the 

short term. The contaminants will remain in place and will not be disturbed. The other 

alternatives all require excavation of contaminated soil that could increase the exposure of 

construction workers and ecological receptors to contaminated soils in the short term. However, 

exposure to human health and the environment will be minimized by the proper use of personal 

protective equipment, erosion and sediment control measures, and dust controls. It is estimated 

that most of the alternatives can be implemented in less than one year. 

5.3.6 Implementability 

The no action alternative requires no effort because no changes will be made to affect cun-ent site 

conditions. All of the other alternatives have an easy to moderate level of difficulty to 

implement, and require varying amounts of excavation. 

Land use controls are not required for the “no access restrictions” option of RAA 2 and the no 

action alternative. The “access restrictions” option of RAA 2 will require partial access 

restrictions. Intrusive (excavation) restrictions are placed on RAA 3, 4, 5, 6 and 7. Each of the 

low-occupancy and recreational alternatives (IUAs 4,5,6, 7 and 8) requires land use restrictions. 

The required land use controls are easily implemented. 

5.3.7 cost 

Estimated capital and O&M costs for each RAA are presented on Tables 5-l through 5-10. The 

estimated total net present worth cost for each RAA is provided below. 
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RAA# ILL4 Name 

R-AA1 No Action 

RAA2 Excavation and Landfill Disposal (High-Occupancy, No Access Restrictions) 

RAA2a Excavation and Landfill Disposal (High-Occupancy, Access Restrictions) 

RAA3 Excavation and Capping (High-Occupancy, No Access Restrictions) 

RAA 3a Excavation and Capping (High-Occupancy, Access Restrictions) 

RAA4 Excavation and Landfill Disposal (Low-Occupancy Land Use) 

RAA5 Hot Spot Removal and Institutional Controls (Low-Occupancy Land Use) 

RAA6 Hot Spot Removal and Fencing (Low-Occupancy Land Use) 

RAA7 Hot Spot Removal and Capping (Low-Occupancy Land Use) 

R4A8 Excavation and Landfill Disposal (Recreational, No Access Restrictions) 

RAA 8a Excavation and Landfill Disposal (Recreational, Access Restrictions) 

5.4 Individuai Analysis of Groundwater Alternatives 

The following subsections present the detailed analysis of Groundwater RAAs for Site 84 on an 

individual basis. This individual analysis includes a brief description of each PA4 followed by 

an assessment of how well the IL4A performs against the evaluation criteria. 

5.4.1 GW R4A 1: No Action 

Under the no action GW RAA, groundwater would not be actively remediated and would not be 

monitored. In addition, no institutional controls would be implemented to restrict aquifer use. 

Overall Protection of Human Health and the Environment: Potential ingestion of shallow 

groundwater contributes to potentially unacceptable risk values for receptors who may use this 

water for potable use, however, it is highly unlikely that this scenario will occur because the 

groundwater is not used as a potable source. Under the no action alternative, no remedial actions 

will be implemented and no action wil1 be taken to monitor groundwater or to control potential 

exposure pathways. As a result, there will be no measurable reduction in potential human health 

or environmental risks. Any long-term or permanent effect on contaminant levels will depend on 

the effectiveness of natural attenuation. The extent to which natural attenuation may reduce 

contaminant levels, and the time it will take, are difficult to predict. 
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Compliance with A&4&: No active effort will be made to reduce contaminant levels 1.0 below 

federal and state chemical-specific AIL4Rs. No action-specific or location-specific AFL&Rs apply 

to the no action alternative. Because contaminants will remain on site at levels exceeding 

requirements established by ARARs, RAA 1 will require five-year reviews to ensure that 

adequate protection of human health and the environment is maintained. 

Long-Term Effectiveness and Permanence: This alternative does not include aqu:ifer use 

restrictions and therefore would not be effective in protecting potential future receptors. Potential 

ingestion of shallow groundwater contributes to potentially unacceptable risk values, however, it 

is highly unlikely that this scenario will occur because the on-site groundwater is not used as a 

potable source. 

Reduction of Toxicity, Mobility, or Volume through Treatment: The no action alternative will not 

reduce the toxicity, mobility, or volume of contaminants through treatment. However, 

contaminant concentrations may decrease over time through dispersion and other Iphysical 

processes. 

Short-Term Effectiveness: As there are no physical remedial action activities associated with 

RAA 1, there are no increased short-term potential risks to workers or the community. Also, 

there will be no additional short-term environmental impacts. 

Implementability: The no action alternative is easily implemented since no remedial, monitoring, 

or institutional activities will be conducted. The availability of services, materials, and/or 

technologies is not applicable to this alternative. 

Cost: There are no capital costs or O&M costs associated with this alternative. Therefore, the 

net present worth (NFW) is $0. 

5.4.2 GW RA4 2: Groundwater Monitoring and Institutional Controls 

Under GW K4A 2, a short-term. groundwater monitoring program is proposed. Monitoring wells 

to be included in the program and results from previous monitoring are shown on Figure 4 1 I. If 

the groundwater monitoring results indicate that VOCs or pesticides are present at the site above 

screening criteria and/or that metals are present above Base background concentrations, then a 

focused long-term sampling program may be warranted. Aquifer use restrictions will be 
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implemented to prohibit future use of the aquifer in the vicinity of Site 84 for potable purposes 

until four consecutive rounds of sampling demonstrate that the COCs are below screening criteria 

or base background levels. 

Ovel;all Protection of Human Health and the Environment: This alternative provides protection to 

human health and the environment by implementation of a groundwater monitoring program and 

by restricting future aquifer use via institutional controls. 

Compliance with ARARs: No active effort will be made to reduce contaminant levels ‘to below 

federal and state chemical-specific ARARs. However, a groundwater monitoring program will 

confirm or refute the presence of pesticides and VOCs above chemical-specific ARARs and will 

determine whether metals detected above chemical-specific ARARs are representative of 

background conditions. No action-specific or location-specific ARARs apply to this alternative. 

Long-Term Effectiveness and Permanence: This alternative provides long-term protectiveness via 

a provision for aquifer use restrictions to protect potential future receptors, even though use of 

shallow groundwater for potable purposes is highly unlikely to occur at this site. 

Reduction of Toxicity, Mobility, or Volume through Treatment: This alternative will not reduce 

the toxicity, mobility, or volume of contaminants through treatment. However, contaminant 

concentrations may decrease over time through dispersion and other physical processes. 

Short-Term Effectiveness: This alternative presents minimal increased short-term potential risks 

to workers involved in the groundwater monitoring program. The use of proper health and safety 

procedures during groundwater monitoring will minimize potential health risks. There will be no 

additional short-term environmental impacts. 

Implementability: This alternative is easily implemented. Groundwater monitoring of existing 

wells and reporting are easily implemented. Implementing aquifer use restrictions involves 

standard procedures. The availability of services, materials, and/or technologies is not applicable 

to this alternative. 

Cost: Estimated capital and O&M costs for GW RAA 2 are presented on Table 5-l 1. The 

estimated total net present worth cost for GW K4A 2 is $67,300. 
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5.5 Comparative Analvsis of Groundwater AIternatives 

This section presents a comparative analysis of the two Groundwater R4As presented for Site 84. 

The purpose of the comparative analysis is to identify the relative advantages and disadvantages 

of each IUA. The seven previously introduced criteria used for the detailed analysis will be the 

basis for the following comparative analysis. 

5.5.1 Overall Protection of Human Health and the Environment 

Shallow groundwater poses an unacceptable risk for future adult and child residents or other 

receptors that may use the shallow aquifer for potable purposes. However, it is highly unlikely 

that use of the shallow groundwater as a potable source will occur at this site. Nonetheless, GW 

RAA 2 is more protective of human health than GW RAA I because it does include a provision 

for aquifer use restrictions. Neither alternative includes active remediation of groundwater, thus 

both alternatives are equal in protectiveness of the environment. 

5.5.2 Compliance with AR4Rs 

Neither alternative includes an active effort to reduce contaminant levels to below federal and 

state chemical-specific AR4Rs. However, under GW RAA 2, a groundwater monitoring 

program will confirm or refute the presence of pesticides above chemical-specific ARARs and 

will determine whether metals detected above chemical-specific ARARs are representative of 

background conditions. 

5.5.3 Long-Term Effectiveness and Permanence 

The no action alternative may not be effective over the long term in protecting human hlealth if 

the shallow aquifer is used as a potable water supply in the future. GW RAA 2 is more protective 

of human health over the long term than GW RAA 1 because it does include aquifer use 

restrictions. 
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5.5.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Neither alternative will reduce the toxicity, mobility, or volume of contaminated groundwater at 

the site through treatment. However, contaminant concentrations may decrease over time through 

dispersion and other physical processes under both alternatives. 

5.5.5 Short-Term Effectiveness 

GW lL4A 1 presents no increased short-term potential risks to workers or the community. GW 

R&4 2 presents minimal increased short-term potential risks to workers involved in groundwater 

monitoring, but these risks can be managed by using proper health and safety procedures. 

5.5.6 ImpJementability 

Both alternatives are easily implemented. Groundwater monitoring of existing wells and 

reporting are easily implemented. Implementing aquifer use restrictions involves standard 

procedures. Although aquifer use restrictions are easily implemented, enforcement Iof such 

controls over the long term can be an issue. 

5.5.7 cost 

Estimated capital and O&M costs for GW ILL4 2 are presented on Table 5-l 1. The estimated 

total net present worth cost for each GW RAA is provided below. 

I R4A# I R4A Name 

GWRAAI No Action 

GWR4A2 Groundwater Monitoring and Institutional Controls 
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TABLE ES-1 
SOIL REMEDIAL ACTION ALTERNATIVE SUMMARY TABLE 

OPERABLE UNIT NO. 19, SITE 841BUILDING 45 AREA 
FEASIBILITY STUDY CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

s; site restoration; Residential PRGs 

Lccess Restrictions”) 

AA 3a) Excavation and Capping 
‘Access Restrictions”) 

Partial access restrictions Residential PRGs 

Housing, school, park, 
up levels, or 1 ppm PCBs; site marina, office building 

Intrusive restrictions 10 ppm (excavation) Residential PRGs 

s in open areas; 
wooded/wetland areas; disposal of TSCA and non-TSCA waste 
in appropriate landfills; cap soils exceeding residential PRGs; 

Housing, school, park, Intrusive restrictions, 
10 ppm - TPH(GR0) 

marina, office building 40 ppm - TPH(DR0) 10 ppm (excavation) Residential PRGs 
Partial access restrictions 

TPH cleanup levels, and exceeding 1 m PCBs; site restoration 

fills; site restoration; Residential PRGs 

Industrial PRGs 

&A 7) Hot Spot Removal and 
lapping 

Non-office warehouse, Land use restrictions, 
ntrusive restrictions, 

ccess restrictions 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

100 ppm (excavation) Industrial PRGs 

8) Excavation and Landfill 
Land Use Restrictions Risk-based goals (see 



TABLE ES-2 
GROUNDWATER REMEDIAL ACTION ALTERNATIVE SUMMARY TABLE 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
FEASIBILITY STUDY CTO-0219 

MCB CAMP LEJEUNE, NORTII CAROLINA 

Remedial Action 
Remedial Action Alternative Description / Components Land Use Controls Needed A,ternative Cost 

GW-RAA 1) No Action No remedial action or institutional controls None $0 
GW-RAA 2) Groundwater Monitoring Groundwater monitoring of representative site monitoring wells Aquifer use restrictions $67,300 
and Institutional Controls to evaluate metals/pesticides constituents. Implementation of Intrusive Restrictions 

. . 
amfer use restnctlons. 



TABLE 2-1 
NORTH CAROLINA CHEMICAL-SPECIFIC ARARS, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Oil Pollution and Hazardous Substances Control NCGS 143-215.75 et seq. Protects the land and waters of NC from 
Act pollution 
NC Water Quality Standards and Surface Water 15A NCAC 2B Establishes a series of classifications and water 
Effluent Limitations quality standards for surface waters and limits 

effluent discharged to surface water. 
NC Groundwater Standards 15A NCAC 2L Establishes allowable levels of organic and 

inorganic compounds in groundwater 
NC Air Pollution Control Regulations 15A NCAC 2D, 2H, 2Q Regulates ambient air quality and estab!ishes 

air quality standards for hazardous air 
pollutants. 

NC Hazardous Waste Management Rules 15A NCAC 13A .0009 & Establishes standards for hazardous waste that 
.0012 is excavated and stored or treated as part of 

Remedial Action. 
NC Underground Storage Tank Program 15A NCAC 2L.0115 Establishes standards for cleanup of TPH- 

contaminated soil. 



TABLE 2-h 
FEDERAL CHEMICAL-SPECIFIC AWRS, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

PCBs in soil for low-occupancy and high- 



TABLE 2-2 
NORTH CAROLINA LOCATION-SPECIFIC ARARs, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 8403UILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

Potential State ARAR 
NC Hazardous Waste Management Rules 

NC Solid Waste Management Rules 

NC Recordation of Inactive Hazardous 
Substance or Waste Disposal Sites 
NC Coastal Management 

Citation 
15A NCAC 13A 

15A NCAC 13B .I600 

NCGS 130A-310.8 

15A NCAC 7H 

Comment 
Location requirements and land disposal 
restrictions for hazardous waste excavated, 
stored, and/or treated onsite. 
Siting requirements for solid waste landfill 
facilities 
State requirement for recordation of inactive 
hazardous waste sites 
Guidelines for areas of environmental concern. 



TABLE 2-2a 
FEDERAL LOCATION-SPECIFIC ARARs, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Potential Federal ARAR 
General 
Citation ARAR Evaluation 

National Historic Preservation Act of 1966 - 
requires action to take into account effects on 
properties included in or eligible for the 
National Register of Historic Places and to 
minimize harm to National Historic 
Landmarks. 

16 USC 470, 
40 CFR 
6.301(b), and 
36 CFR 800 

No known historic properties are within 
or near Site 84, therefore, this act will 
not be considered an ARAFL 

Archeological and Historic Preservation Act - 
establishes procedures to provide for 
preservation of historical and archeological 
data which might be destroyed through 
alteration of terrain. 

16 USC 469, 
and 40 CFR 
6.301(c) 

No known historical or archeological 
data is known to be present at Site 84, 
therefore, this act wiI1 not be considered 
an ARAR. 

Historic Sites, Buildings and Antiquities Act - 
requires action to avoid undesirable impacts on 
landmarks on the National Registry of Natural 
Landmarks. 
Fish and Wildlife Coordination Act - requires 
action to protect fish and wildlife from actions 
modifying streams or areas affecting streams. 

Federal Endangered Species Act - requires 
action to avoid jeopardizing the continued 
existence of listed endangered species or 
modification of their habitat. 

16 USC No known historic sites, buildings or 
461467, and antiquities are within or near Site 84, 
40 CFR therefore, this act will not be considered 
6.301(a) as an ARAR. 
16 USC Northeast Creek is located near and 
661-666 within the operable unit boundaries. If 

remedial actions are implemented that 
modify this creek, this will be an 
applicable ARAR. 

16 USC 1531, Many protected species have been sited 
50 CFR 200, near and on MCB Camp Lejeune such as 
and 50 CFR the American alligator, the Bachmans 
402 sparrow, the Black skimmer, the Green 

turtle, the Loggerhead turtle, the piping 
plover, the Red-cockaded woodpecker, 
and the rough-leaf loosestrife @Blond, 
1991), (Fussell, 1991), Walters, 1991). 
Therefore, this will be considered an 
ARAR. 

tivers and Harbors Act of 1899 (Section 10 33 USC 403 No remedial actions will affect the 
‘ermit) - requires permit for structures or work navigable waters of Northeast Creek. 
n or affecting navigable waters. Therefore, this act will not be considered 

an ARAR. 
Zxecutive Order 11990 on Protection of 
Siretlands - establishes special requirements for 
bderal agencies to avoid the adverse impacts 
associated with the destruction or loss of 
wetlands and to avoid support of new 
:onstruction in wetlands if a practicable 
alternative exists. 

Executive Based on a review of Wetland Inventory 
Order Number Maps, Site 84 has wetland areas along 
11990, and 40 Northeast Creek. Therefore, this will be 
CFR6 an applicable ARAR. 

3xecutive Order 11988 on Floodplain Executive Most of Site 84 is located outside the 
vlanagement - establishes special requirements Order Number 500-year floodplain. However, the 
‘or federal agencies to evaluate the adverse 11988, and 40 immediate areas around Northeast Creek 
mpacts associated with direct and indirect CFR6 are within the loo-year floodplain. 
levelopment of a floodplain. Therefore, this may be an ARAR for the 

operable unit. 



TABLE 2-2a (Continued) 
FEDERAL LOCATION-SPECIFIC ARARs, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

General 
Potential Federal ARAR Citation ARAR Evaluation 

Wilderness Act - requires that federally owned 16 USC 1131, No known federally-owned wilderr= 
wilderness areas are not impacted. Establishes and 50 CFR 35. areas are located near Site 84, therefore, 
nondegradation, maximum restoration, and this act will not be considered an ARAR. 
protection of wilderness areas as primary 
management principles. 
National Wildlife Refuge System - restricts 16 USC 668, No known National Wildlife Refuge areas 
activities within a National Wildlife Refuge. and 50 CFR 27 are located near Site 84, therefore, this 

will not be considered an ARAR. 
Scenic Rivers Act - requires action to avoid 16 USC 1271, No known wild or scenic rivers are 
adverse effects on designated wild or scenic and 40 CFR located near Site 84, therefore, this act 
rivers. 6.302(e) will not be considered an ARAR. 
Coastal Zone Management Act - requires 16 USC 1451 No activities at the site will affect land or 
activities affecting land or water uses in a coastal water uses in a coastal zone, therefclre, 
zone to certify noninterference with coastal zone this act will not be considered an ARAR. 
management. 

Clean Water Act (Section 404) - prohibits 33 USC 404 No actions to discharge dredged or fill 
discharge of dredged or fill material into wetland material into wetlands will be considered 
without a permit. for Site 84, therefore, this act will not be 

considered an ARAR. 
RCRA Location Requirements - limitations on 40 CFR 264.18 These requirements may be applicable if 
where on-site storage, treatment, or disposal of the remedial actions for Site 84 include 
RCRA hazardous waste may occur. the on- site storage, treatment, or disposal 

of RCRA hazardous waste. No RCRA 
hazardous waste is expected to be present 
at Site 84, therefore, these requirements 
are not considered an ARAR. 

Notes: 

LeBlond, Richard. 1991. “Critical Species List. Camp Lejeune. Endangered Species and 
Special-Interest Communities Survey”. Principal Investigator. 



TABLE 2-3 
NORTH CAROLINA ACTION-SPECIFIC ARARS, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJUENE, NORTH CAROLINA 

erosion control 
NC Hazardous Waste Management Rules 15A NCAC 13A Design and treatment 

hazardous waste 
NC Solid Waste Management Rules 

NC Air Pollution Control Requirements 

15A NCAC 13B 

15A NCAC 2D, 2H .0600, 

Design and monitoring requirernents for solid ” 
waste disposal sites 
Regulates air quality and establishes emissions 



TABLE 2-3a 
FEDERAL ACTION-SPECIFIC ARARs, CRITERIA, AND GUIDANCE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Notes: 

(1) RCRA = Resource Conservation Recovery Act 
CWA = Clean Water Act 
CAA = Clean Air Act 
NAAQS = National Ambient Air Quality Standards 
SDWA = Safe Drinking Water Act 
TSCA = Toxic Substances Control Act 
DOT = Department of Transportation 
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TABLE 2-4 

SURFACE SOIL DATA AND COC SELECTION SUMMARY (HIGH-OCCUPANCY LAND USE) 
OPERABLE UNIT NO. 19, SITE &t/BUILDING 45 AREA 

FEASIBILITY STUDY, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Conkminant 

VOLATILES (u&g) 

Endnsulfan sulfate 

Heptachlor epxide 

Ensys Test Kit Results 

Screening Criteria (‘) 

Residential 
Screening Vaiue 

7,300,OOO N 
1,600,OOO N 

230,000 S 
210,000 s 

1,600,OOO N (2) 
3,700,OOO N 

22,OOQOOO N 
620 C 
62 C 

620 C 
6,720,OOO No’ 

6,200 C 
24,000 C 
62,000 C 

62 C 
290,000 N 

2,300,OOO N 
2,600,OOO C 

420,000 N 
620 N 

56,000 N 
59,600 (3) 

2,300,OOO N 
35,000 c 

2,400 C 
1,700 c 
1,700 c 

30 c 
370,000 N (4) 

18,000 N 
18,000 N (‘) 
18$00 N”’ 

110 c 
53 c 

310,000 N 
1,cm c(6) 
1,ooo c(6) 
1,000 c(6) 
1,000 c’6’ 

90 c 
1,600 c’7’ 

1,600 c O) 

i= 

Detects I 
No.of Samples 

of Positive 
Detections 

2l26 4.8 J - 91 
If26 40J - 40 J 
1126 330 J - 330 J 
2l26 8.7 J - 120 J 

3r26 120 J - 92,000 
S/26 140 J - 20,000 J 
8126 210 J - 56,000 
8126 520 - 190,000 
7126 470 - 150,000 
7/26 540 - 170,000 
9126 74 J - 55,000 
7126 340 J - 120,000 
7126 130 J - 38,000 J 
8/26 560 - 180,000 
7126 70 J - 17,000 J 
7126 84J - 8,900 J 
8126 1,200 - 300,000 
9126 130 J - 19,000 J 
l/26 410 J - 410 J 
7126 250 J - 59,000 
5126 140 J - 7,500 J 
9126 910 J - 180,000 
S/26 760 - 250,000 
2f26 140J - 620 

7/24 3.2 J - 3,000 J 
7/24 3.1 - 58 
7124 1.9 - 190 
8124 3.5 J - 320 
6125 2.1J - 54 J 
1124 6.9 J - 6.9 J 
8125 4.5 J - 74 J 
5125 1.7J - 26 J 
8124 1.5J - 22,000 
6f24 4.2 J - 4,500 J 
7125 1.9J - 98 J 
4f95 56 - 160,000 
l/95 il,OOO - 51,000 

68195 18J - 200,000 
33160 1,000 - >50,000 
l/24 21 - 21 

lOl24 2 J - 48,000 J 
lOl24 3.9 - 58,ooo 

Contaminant Frequency / Ran 
No. of Positive Range 

/ Location 
Location - 

of Maximum 
Detection = 

IR84-MW20-00 
84-MW15-00 
IR84-DP82-00 
JR84-DP82-00 

W84-DP84-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
JR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
JR84-DP46-00 
IR84-DP46-00 
LR84-DP46-00 
lR84-DP47-00 
IR84-DP46-00 
IRX4-DP46-00 
IR84-DP46-00 
IR84-DP46-00 

KR84-MW20-OOD 

JR84-DP47-00 
IR84-DP49-00 
JR84-DP49-00 
IR84-DP49-00 

IR84-MW20-00 
IR84-MW20-00 
lR84-MW20-00 
IR84-DP81-00 
LR84-DP47-00 
IR84-DP47-00 

Jl284-MW20-00 
IR84-DP47-00 
lR84-DP53-00 
JR84-SB27-01 

X84-DP32, IRICDPt;I 
IR84-DP82-00 

IR84-DP47-00 
!R84-DP47-00 

q 

COC Selection 
Basis fo: 
Screenin 
Criteria 

PRG 
PRG 
PRG 
PRG 

Region D 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

TSCA 
TSCA 
TSCA 
TSCA 
PRG 
PRG 

PRG - 



TABLE 2-4 (continued) 
SURFACE SOIL DATA AND COC SELECTION SUMMARY (HIGH-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Coniaminant 

Ii TOTAL PETROLEUM 
HYDROCARBONS (@kg) 

METALS (@kg) 

Screening Criteria (I) 

Residentiai 
Screening Value 

10,000 0) 1 l/l 1 7,000 J - 470,000 IR84-DP46-00 Yes UST 
40,000 0) 1111 880 - 880 IR84-DP46-00 No UST 

76,000 N 26/26 1,270 - 8,940 IR84-MW20-00 No PRG 
31 N 13126 0.66 J - 3.3 J lR84-DP49-00 No PRG 

26.2 cc3’ 24126 0.33 J - 9.1 IR84-DP49-00 No SSL 
5,400 N 23126 3J - 65.7 lRS4-DP49-00 No PRG 

1.50 N 5126 0.06 J - 0.075 J IR84-DP46-00 No PRG 
37 N 14126 0.067 J - 0.57 IR84-DP53-00 No PRG 

NE 26126 109J - 100,COOJ lR84-DPSO-00 No NA 
210 N 26/26 1.7 - 20.2 JR84-DP49-00 No PRG 

4,700 N 23126 0.18 J - 0.76 J lR84-DP49-00 No PRG 
2,900 N 26126 0.35 J - 146 lR84-DP49-00 No PRG 

23,000 N 26Q.6 684 - 5,000 lR84-MW20-00 No PRG 
400 N e, 26126 1.8 - 97.3 IR84-DP49-00 No EPA 
NE 26J26 47.3 J - 1,480 IR84-DP49-00 No NA 

1,800 N 26/26 2.7 - 32.8 lR84-DP49-00 No PRG 
23,000 N 18126 0.01 J - 0.2 LR84-DP74-00 No PRG 

1,600 N 26/26 0.46 J - 2.9 J IR84-DP49-06 No PRG 
NE 17126 70.2 J - 258J lR84-DP76-00 No NA 
390 N U26 0.53 J - 0.61 IR84-DP74-Oil No PRG 
NE 3J26 165J - 235 J W84-DP50-00 No NA 
5.5 0) l/26 0.6 J - 0.6 J IR84-DP45-00 No tegion II 
550 N 26/26 2.3 J - 11.2 lR84-MW20-00 No PRG 

23.000 N 26126 1.3J - 154 J lR84-DP49-00 : No PRG 

f Contaminant Freauencv / Ranae 
= 

No. of Positive Range 
Detects ! of Positive 

No. of Samples Detections 

! Location 
Location - 

of Maximum 
Detection I 

C - Carcinogenic PRG - Preliminary Remediation Goal 
N - Non-Carcinogenic COC - Chemical of Concern 
S - Soil Saturation TSCA-Toxic Substances Control Act 
NA - Not Applicable SSL - Soil Screening Level 

uy’kg - microgram per kilo-pram 
m-g/kg - milligram per kilogram 

NE - Not Established UST - North Carolina Underground Storage Tank Program 

J - Analyte present - Reported value is estimated 

(1) USEPA Region IX Residential Preliminary Remediation Goals 
(2) USEPA Region IIl Residential RBC 
(3) North Carolina Soil-@Groundwater Concentration 
(4) Screening value for endosulfan used as a surrogate 
(5) Screening value for en&in used as a surrogate 
(6) Residential CIeanup Goal under TSCA for PCBs 
(7) Screening value for chlordane used as a surrogate 
(8) TPH Cleanup goal for low boiling point fuels (gasolene range) under North Carolina UST Regulations 
(9) EPA action level for lead 

=i= cot 5 
Selected 

asa 
COC? 

xtion 
Basis 
Screeninl 
Criteria - 



TABLE 2-5 
SUBSURFACE SOIL DATA AND COC SELECTION SUMMARY (HIGH-OCCUPANCY LAND IJSE) 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0129 

MCB CAMP LEJEUNE, NORTH CAROLINA 

/ 
VOLATILES&ykg) 
1.2~Dichloroethene (total) 
2Butanone 
Acetone 
Benzene 
Chloroform 
Ethylbenzene 
Methylene chloride 
S tyrene 
Toluene 
Xylenes (total) 
SEMIVOLATILES (@kg) 
2-Methyhtaphthalene 
Acenaphthene 
Anfhracene 
Benao(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Jndeno(l,2,3cd)pyrene 
Naphthalene 

Phenanthrene 
Phthalic anhydride 
Pyrene 
bis(2Chlorcethoxy)methane 
bis(2-EthyIhexyI) phmalate 
PESTICIDESk’CBs (@kg) 
4,4’-DDD 
4.4-DDE 
4,4-DDT 

alpha-Chlordane 
beta-BHC 
Die&in 

Endrin aldehyde 

gamma-Chlordane 
Heptachlor epoxide 
Heptachlor 
Methoxychlor 

Aroclor-1248 

koclor-1254 

Aroclor- 1260 

PCB-Ensys Test Kit Results 

Screening Criteria’ 

Residential 
Screening Value 

No. of Positive 
Detects I 

No. of Sampler 

63,000 N 1124 
7,300,OOO N l/24 
1,600,OOO N 2J24 

670 C 324 
240 C 3124 

230,000 N 5124 
8,900 C If24 

1,700,OOO N l/24 
520,000 N 1124 
210,000 N 4124 

1,600,OOO N c-Z 3133 
3,700,OOO N 4/33 

22,000,000 N 3133 
620 C 3133 

62 C 3133 
620 c 5133 

6.720.000 c (*) 5133 
6,200 C 3133 

24,000 N 3133 
62,090 C s/33 

62 C 3J33 
290,000 N 3133 

2,300,OOO N 5133 
2.600.000 N s/33 

420,ooO N l/33 
620 C 3133 

56,000 N 4133 
59,600 N (*) 6133 

100,000 N 22 
2,300,OOO N 5133 

NE 1133 
35,000 N 7133 

2,400 C 7133 
1,700 c 5i33 
1,700 c s/33 

1,600 C@’ 8/33 
320 C 1133 

30 c 3133 
18,000 Nt4) 1133 

1,600 Nc3) 8133 
53 c 2J33 

110 c 7133 
310,000 N 3133 

1,000 N (” 1n9 
1,ooO NC” l/39 

1 ,ofJo N (” 11J39 

1,000 N (‘) 415 

Contaminant Freauencv / Rr tnae I location 
Range 

of Positive 
Detections 

91J - 
3.8 J - 
14J - 

120J - 
0.98 J - 
0.89 J - 

1.3J - 
2.1J - 
75J - 

4.1J - 

1,000 - 
61J - 

19OJ - 
640 - 
590 - 

68J - 
65J - 

280 J - 
11OJ - 
57J - 
98J - 

16OJ - 
74J - 
61J - 
94J - 

340 J - 
55J - 

150 J - 
120 NJ - 
69J - 
54 - 
91J - 

I.7J - 
2J - 

2.5 - 

3.3 J - 
1.7J - 
1.8 - 

IOJ - 

3.3J - 
63J - 
1.6J - 
2.9J - 

17,ooo - 

5,000 - 

13J - 

91 J 
3.8 J 
18 J 

160 J 
2.3 J 

1,300 
1.3 J 
2.1 J 
75 J 

3,100 

27,000 
950 J 
830 J 

3,000 
2,600 
2,800 
1,200 
1,700 

480 J 
3,100 

430 J 
1,300 J 
4,800 
1,500 J 

94 J 
1,200 
8,500 

3,400 J 
170 N. 

4,100 
54 

1,800 

46 J 
16 

120 J 

14,000 J 
1.7 J 
2.4 

10 J 

18,000 
200 J 

6,900 
24 J 

47,000 

5,000 

45,000 

1,cQo - > 50,000 

location 
of Maximum 

Detection - 

IR84-DP82-04 
lR84-MW21-04 
IR84-MW21-04 

84-MW15-04 
lR84-SB05-01 
lR84-DP75-05 
IR84-DP78-03 

lR84-MW23-0 1 
IR84-DP75-05 
IR84-DP75-05 

84-MW15-04 
lR84-DPlS-03 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
lR84-DP46-02 
IR84-DP46-02 
lR84-DP46-02 
lR84-DPlS-03 
IR84-DP46-02 
lR84-DPl5-03 
IR84-DP47-0 l 
IR84-DP46-02 
84-MW15-04 

54-MW15-04,IR84-D1’15~3 
IR84-SBO4-02 
lRX4DP46-02 
IR84-DP81-04 

lR84-MW22-02 

lR84-DP45-03 
IR84-DPS2-01 
IR84-DP52-01 

lR84-DP47-01 
84-MW 17-07 
lR84-SB01-02 

IR84-DP15-03 

IR84-DP47-0 1 
IR84-DP46-02 
IR84-DP47-01 
IR84-DP15-03 

IR84-DP47-01 

lR84-DP46-02 

IR84-DP18-02 

lR84-DP18-02 - 

T lection 

Basis 
jcreening 
Criteria - 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

:egion III 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
NA 

PRG 

PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 

TSCA 

TSCA 

TSCA 

TSCA 
- 



TABLE 2-5 (continued) 
SUBSURFACE SOIL DATA AND COC SELECTION SUMMARY (HIGH-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE W/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0129 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

HYDROCARBONS (@kg) 

TPH (as Gasoline) 
METALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium - 
Thallium 
Vanadium 

creening Ctiteria(’ 

Residential 
Screening Value 

10,000 W 
40,000 (6) 

76,000 N 33133 
31 N 8133 

26.2 co) 29133 
5,400 N 21133 

150 N 5f33 
37 N 7133 

NE 33133 
210 N 33f33 

4,700 N 27133 
2,900 N 29f33 

23,000 N 33133 
400 N (') 33133 
NE 33133 

1,800 N 33133 
23,000 N 23133 

1,600 N 32J33 
NE 27133 
390 N 8133 
NE 1133 
5.5 c-) 5133 

5.50 N 33133 
23,000 N 29133 

jl 

No. of Positive 
Detects / 

No. of Samples 

Contaminant Frequency I Rang 

Raw I 
of Positive 
Detections 

818 
m 

C - Carcinogenic 
N - Non-Carcinogenic 
S - Soil Saturation 
NA - Not Applicable 
NE - Not Established 

PRG - Preliminary Remediation Goal 
COC - ChemicaI of Concern 
TSCA-TOXIC Substances Control Act 
RBC -Region III Risk-Based Concentration 
UCL - Upper Confidence Limit 

15,000 - 5,500,OOo 
220 - 580.000 

7,210 
1.3 B 

589 
0.6 J 

0.33 J 
0.92 J 

0.051 J 
0.05 J 
71.4 J 

1.2 
0.16 J 
0.34 J 
155 

0.87 
16.4 J 
0.48 J 

0.0092 J 
0.42 J 
21.3 J 
0.39 J 
89.7 J 
0.64 J 

1.1 J 
1.4J - 42.6 J 

24.; 
0.13 B 
0.18 J 

66,800 J 
9.9 

0.69 J 
25.5 

6,140 

52.7 
943 

50.5 
0.055 J 

3.5 J 
195 J 

0.73 
89.7 J 
0.9 J 

11.4 

e I Location 

Location - 
of Maximum 

Detection - 

IR84-DP15-03 
IR84-DP15-03 

IR84-DP77-03 
IR84-DP15-03 

R84-DP15-03,IR84-DP79-02: 
IR84-DP49-01 
IR84-DP15-03 
IR84-DP49-01 
IR84-SB03-02 
IR84-DP45-03 
IR84-DP52-01 
IR84-DP50-01 
IR84-DP15-03 

IR84-DP49-01 
IR84-SB03-02 
IR84-SB03-02 
IR84-DP46-02 
IR84-DP50-0 1 
IR84-DP77-03 
IR84-SB03-02 
IR84-SB03-02 
IR84-SB03-02 

IR84-DP79-02D 
IR84DP49-01 - 

- 
cot 

Selectee 
asa 

gxJ 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No - 

@kg - microgram per kilogram 
mg/kg - milligram per kilogram 
UST - North Carolina Underground Storage Tank Program 

- 
lection 

Basis 
jcreenin 
Criteria - 

UST 
UST 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
NA 
PRG 
PRG 
PRG 
PRG 
EPA 
NA 

PRG 
PRG 
PRG 
NA 

PRG 
NA 

Legion 1; 
PRG 
PRG 

J - Analyte present - Reported value is estimated B = value is less than contract required detection limit but greater than instrument detection limit 

(1) USEPA Region IX Residential Preliminary Remediation Goals 
(2) USEPA Region III Residential RBC 
(3) Screening value for chlordane used as a surrogate 
(4) Screening value for endrin used as a surrogate 
(5) Residential Cleanup Goal under TSCA for PCBs 
(6) TPH Cleanup goal for low boiling point fuels (gasolene range) under North Carolina UST Regulations 
(7) North Carolina Soil-to-Groundwater Concentration 
(8) EPA action level for lead 



TABLE 2-6 
LAGOON SEDIMENT DATA AND COC SELECTION SUMMARY (HIGH-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE &l/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

OLATILES tug/kg) 

OTAL PETROLEUM 

Diesel Range Organics 

3creening Criteria ‘r T 
Residential 

Screening Value 

210,000 s 

1,600,OOO N (*) 
56,000 N 
59,600 N'*' 
35,000 c 

1,000 C C3) 
1,000 c’3’ 

40,000 C4) 

No. of Positive Range 
Detects / of Positive 

No.of Samples Detections 

l/l 

l/l 
l/l 
111 
l/l 

II7 
717 

414 

910J 

10,000 IR84-SD07-98B 
2,000 IR84-SD07-98B 
2,500 IR84-SD07-98B 

2,400 J IR84-SD07-98B 

2,800 
3,700 - 40,000 

3,500 - 14,000 

Contaminant Frequency / Rang Location 
Location 

of Maximum 
Detection 

IR84-SD07-98B 

84-SD0501 
IR84-SDOl-98B 

IR84-SDOl-98BD 

COPC Selection 

Basis for I?- as a Screening 
COPC? Criteria 

No PRG 

No Region III 
No PRG 
No PRG 
No PRG 

q,;irest .: TSCA 
i::yy& >, ‘i TSCA 

No UST 
- 

,,A--” 

C - Carcinogenic 
N - Non-Carcinogenic 
S - Soil Saturation 

PRG - Preliminary Remediation Goal 
COC - Chemical of Concern 
TSCA-Toxic Substances Control Act 

ugkg - microgram per kilogram 
UST - North Carolina Underground Storage Tank Program 

NE - Not Established UCL - Upper Confidence Limit 

J - Analyte present - Reported value is estimated 

~~~~~c,~~s~~~~~,t~~~~~~~~~~~~as,,~~Bjfor the Feasibility Study 

(1) USEPA Region IX Residential Preliminary Remediation Goals 
(2) USEPA Region III Residential RBC 
(3) Residential Cleanup Goal under TSCA for PCBs 
(4) TPH Cleanup goal for low boiling point fuels (gasolene range) under North Carolina UST Regulations 



TABLE 2-7 
FINAL SOIL C0C.s AND REMEDIATION GOALS (HIGH-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, SITE 84 / BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

-- 
4,4’-DDD 

alpha-Chlordane 
Aroclor-1248 

Aroclor-1254 

Aroclor-1260 
Benzo(a)authracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Die&in 

gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
TPH (Diesel Range Organics) 
TPH (Gasoline Range Organics) 

Goal 
2,400 ugkg 
1,600 ugkg c2) 

1 ppm”’ 

1 ppm(” 

1 ppm(‘) 
620 ugfkg 

62 ugikg 
620 ugkg 

6,200 ug/kg 
24,000 ugkg 
62,000 ug/kg 

62 ugkg 
30 uglkg 

1,600 ug&g c2) 
110 ugncg 
53 ugikg 

620 ug/kg 
59,600 ugkg c’) 
40,000 ugkg 
10,000 uglkg 

Basis For 
Remedial Goal 

PRG 

PRG 

TSCA 

TSCA 

TSCA 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 

PRG 
UST 
UST 

PRG - EPA Region IX Preliminary Remediation Goal (Residential) 
TSCA-Toxic Substances Control Act 
UST - North Carolina Underground Storage Tank Program 
ugkg - microgram per kilogram 
ppm - parts per million (same as milligram per kilogram) 

(1) Remedial Goal for PCBs under TSCA may be IO ppm if area is capped with 
a soil, concrete or asphalt cover 

(2) Screening value for Chlordane 
(3) North Carolina Soil to Groundwater Concentration 



TABLE 2-8 
SURFACE SOIL DATA AND COC SELECTION SUMMARY (LOW-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SlTE WBUILDWG 45 AREA 
FEASIBIL~Y STUDY, CTO-0219 

MCB CAMP LEJEUh’E. NORTH CAROLJNA 

Contamiuant 

Eusys Test Kit Results 

Screening Criteria ( q= 

Iudustrial 
screening Value 

No. of Positive 
Detects I 

No. of San-&: 

28,000,OOO N 2126 
6.200,OOO N ll26 

230,000 S l/26 
210,000 s 2l26 

1,600,OOO Id*’ 
38,000,OOO N 

390,000,000 N 
2,900 c 

290 c 
2,900 c 

6,720,OOO I+) 
29,000 c 

120,000 c 
290,000 c 

290 c 
5,100,OOO N 

30.000.000 N 
33,000,OOO N 

5.900.000 N 
2,900 c 

190,000 N 
59,600 @) 

54,000,OOO N 
180,000 c 

3126 120 J 
S/26 140 J 
S/26 210 J 
8126 520 
7f26 470 
7126 540 
9J26 74 J 
7/26 340 J 
7l26 130 J 
8126 560 
7126 70 J 
7126 84 J 
8126 1,200 
9f26 130 J 
l/26 410 J 
7126 250J 
5126 140 J 
9126 910 J 
8126 760 
2f26 140 J 

17,000 c 7124 
12,000 c 7124 
12,000 c 7124 

150 c 8124 
5.300.000 N (4) 6l25 

260,000 N l/24 
260,000 NC’) al25 
260,000 NC’) 5125 

550 c 8124 
270 C 6124 

4,400,OOO N 7125 
10,000 C (6) 4195 
10,000 c w 1195 
10,000 C @) 68195 
10,000 C @) 33160 

590 c l/24 
11,000 C a) 10124 
11,000 C (7) 10/24 

Contatiuant Fremencv / Rame 1 Location 

Location Range 
of Positive 
Detections 

I COC Selection 

1 Selected 1 Basis for 

4.8 J 
40 J 

330 J 
8.7 J 

3.2 J 
3.1 
1.9 
3.5 J 

2.1 J 
6.9 J 

4.5 J 

1.7 J 
1.5 J 
4.2 J 
1.9 J 

56 

1.000 

18 J 

1,000 
21 

2J 

9J 
40 J 

330 J 
120 J 

- 92,000 
- 20,000 J 
- 56,000 
- 190,000 
- 150,000 
- 170,000 
- 55,000 
- 120,000 
- 38,000 J 
- 180,000 
- 17,000 J 
- 8,900 J 
- 300,000 
- 19,000 J 

410 J 
- 59,000 
- 7,500 J 
- 180,000 
- 250,000 

620 

- 3,000 J 
58 

190 
320 

54 J 
6.9 J 

74 J 

26J 
- 22,000 
- 4,500 J 

98 J 

- 160,000 

- 51.000 

- 200,000 

- >50,000 
21 

- 48,000 J 

3.9 - 58,000 

IR84-MW20-00 
84-M.w15-00 

IR84-DP82-00 
IR84-DP82-00 

IR84-DP84-00 
rR84-DP46-00 
IR84-DP46-00 
lR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP46-00 
IR84-DP47-00 
IR84-DP46-00 
lR84-DP46-00 
IF%4-DP46-00 
IR84-DP46-00 

IR84-MW20-OOD 

IR84-DP47-00 
IR84-DP49-00 
JR&I-DP49-00 
IR84-DP49-00 

IR84-Mw20-00 
IR84-MW20-00 

lR84MW20-00 

No 
No 
No 
No 

No 
No 
No .., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

jii:~~i~~~~ . :.::::: :,:.:. . . . . . . . . . ;:;-::::$&&$.& 
:::.::::::f:::::::::::::~::~~~. 
;;:ig~$~*g$$$ .A. . . .A., . . . . . . . . . . . . ..~ _.,...... ._ 

No 
No 

:,:, :,:.:.:.: . . . . . . ::::::::j::~~~~:ll::::::: ..,...,.,...........,..... :.:.:+:.. 
No 
No 
No 

No 
iiii,iiil~~~~ 
,.,.,.,.......,.,...,..... :.:.:.:.:.: 

No 
~:~~~~~~ 
. . . . ..l.. . . . . . . . . . . . ,...,., ,..._ 

No 
No 

IR84-DP81-00 No 

IR84-DP47-00 ~~~~~ 

IR84-DP47-00 ~~~~ibi 

IR84-Mw20-00 No I 
IR84-DP47-00 

PRG 
PRG 
PRG 
PRG 

Region III 
PRG 
PRG 
PRG 
PRG 
PRG 
FtBC 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 
EPA 

EPA 

EPA 

EPA 
PRG 
PRG 



TABLE 28 (continued) 
SURFACE SOIL DATA AND COC SELECTION SUMMARY (LOW-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, Cl-O-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Screening Criteria@ 

Industrial 
Screening Value 

100,000 N 
820 N 

26.2 ~2’~’ 

100,000 N 
2.200 N 

810 N 
NE 
450 N 

100,000 N 
76,000 N 

100,000 N 
400 NC*’ 
NE 

32,000 N 
610 N 

41.000 N 
NE 

10,000 N 

5: (3) 

14,000 N 
100.000 N 

T= Contaminant Frequency I Range I Location 
No. of Positive Range Location 

Detects I of Positive of Maximum 
No. of Samples Detections Detection 

26126 1270 
13126 0.66 J 

24126 0.33 J 
23126 3J 
5126 0.06 J 
14126 0.067 J 
26126 109 J 
26126 1.7 
23126 0.18 J 
26126 0.35 J 
26126 684 

26126 1.8 
26126 47.3 J 
26126 2.7 
18126 0.01 J 
26l26 0.46 J 
17126 70.2 J 
2.f26 0.53 J 
3l26 165 J 

l/26 0.6 J 
26126 2.3 J 
26126 1.3 J 

8,940 
3.3 J 

9.1 
65.7 

- 0.075 J 
0.57 

- 100,000 J 
20.2 
0.76 J 
146 

- 5,000 

97.3 
1,480 
32.8 
0.2 
2.9 J 

258J 
0.61 
235J 

0.6 J 
11.2 

IRS4MW20-00 
IR84-DP49-00 

IR84-DP49-00 
IR84-DP49-00 
IR84-DP46-00 
IR84-DP53-00 
IR84-DP50-00 
IR84-DP49-00 
X34-DP49-00 
IR84-DP49-00 

IR84-bIW20-00 

IR84-DP49-00 
IR84-DP49-00 
IR84-DP49-00 
IR84-DP74-00 
IR84-DP49-00 
IR84-DP76-00 
IR84-DP74-00 
IR84-DP50-00 

IR84-DP45-00 
IR84-MW20-00 
IR84-DP49-00 

C - Carcinogenic NA - Not Applicable 
N - Non-Carcinogenic PRG - Prelirrkary Retmdiation Goal 
S - Soil Saturation COC - Chemical of Concern 
NE - Not Established UCL - Upper Confidence Limit 

J - Analyte present - Reported value is estimated 

sic: 

ugkg - ticrogram per kilogram 
mgkg - milligram per kilogram 
EPA - OSWER directive for industrial land use 

(1) USEPARegion IX Industrial Preliminary Rermdiation Goals 
(2) USEPA Region III Industrial RBC 
(3) North Carolina Soil to Groundwater Concentration 
(4) Screening value for endosulfan used as a surrogate 
(5) Screening value for en&in used as a surrogate 
(6) EPA OSWER directive for industrial land use. Low-occupancy remdial goals for PCBs under TSCA may be 25 ppm with no additional 

controls, 50 ppmif area is secured with fencing and 100 ppmif area is capped with a soil, concrete or asphalt cover 
(7) Screening value for chlordane used as a surrogate 
(8) EPA action level for lead 

Selected 
asa 

Cot? - 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
NO 

No 
No - 

COC Selection 

Screening 
Criteria 

L 

PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
NA 

PRG 
PRG 
PRG 
PRG 
EPA 
NA 

PRG 
PRG 
PRG 
NA 

PRG 
NA 

PRG 
PRG 
PRG 



TABLE 2-9 
SUBSURFACE SOIL DATA AND COC SELECTION SUMMARY (LOW-OCCUPANCY LAND USE‘I 

OPERABLE UNIT NO. 19, SITE 841BUILDNG 45 AREA 
FEASIBILITY STIJJY, (X0-0219 

MCB CA.MP LEJEUNE, XORTH CAROLNA 

VOLATILES (u&) 
Dichbroethene (total) 

Screening Criteria(‘) =F 

Industrial 
screening Value 

vo. of Positive 
Detects I 

go. of Sarrple 

210,000 N l/24 
28,OOO.OOO N l/24 

6,200,000 N 2f24 
1.500 c 2124 

520 C 3124 
230,000 C 5124 

21,000 c II24 
1.700.000 N l/24 

520,000 N l/24 
210,000 N 4124 

1,600,OOO $*’ 3133 
38,000,OOO N 4133 

390,000,OOO N 3133 
2,900 c 3133 

290 c 3133 
2,900 c 5f33 

6,720,OOO ct3) 5133 
29,000 c 3/33 

120,000 c 3f33 
290,000 c 5f33 

290 c 3133 
5,100,OOO N 3133 

30.000,OOO N 5/33 
33,000,OOO N 5133 

5,900,OOO N l/33 
2,900 c 3/33 

190,000 N 4133 
59,600 j+) 6133 

100,000 N 2r2 
5.400.000 N 5133 

NE II33 
180,000 c 7133 

17,000 c 7l33 
12,000 c 5/33 
12.000 c 5l33 
11,000 c (4 8/33 
2,100 c l/33 

150 c 3f33 
260,000 N”’ l/33 

11,000 c(d) 8133 
270 C 233 
550 c 7l33 

4.400,000 N 3133 
10,000 N@’ 1n9 
10,000 N’*’ l/39 
10,000 N’@ 1 l/39 
10.000 N@) 415 

Contaminant Frequency f R 

Range 
of Positive 
Detections 

91J - 91 J 
3.8 J - 3.8 J 
14J - 18 J 

120J - 160 J 
0.98 J - 2.3 J 
0.89 J - 1,300 

1.3J - 1.3 J 
2.1J - 2.1 J 
75J - 75 J 

4.1J - 3.100 

1.000 - 27,000 
61J - 950 J 

19OJ - 830 J 
640 - 3,000 
590 - 2,600 

68J - 2,800 
65J - 1,200 

280 J - 1,700 
1lOJ - 480 J 
57J - 3,100 
98J - 430 J 

16OJ - 1,300 J 
74J - 4,800 
61J - 1,500 J 
94J - 94 J 

340 J - 1,200 
55J - 8,500 

150 J - 3,400 J 
120 NJ - 170 NJ 
69J - 4.100 
54 - 54 
91J - 1,800 

1.7J - 46 J 
2J - 16 

2.5 - 120 J 
3.3 J - 14,000 J 
1.7J - 1.7 J 
1.8 - 2.4 

1OJ - 10 J 

3.3 J - 18,000 
63J - 200 J 
1.6J - 6,900 
2.9 J - 24J 

17,000 - 47,000 

5.000 - 5,000 

13J - 45.000 

l.ooo - >5o,ooo 

=I = 
Be /Location 

Location - 
of Maxirmm 

Detection =: 

IR84-DP82-04 
rR84-Mw21-04 
IR84-Mw21-04 

84-Msv15-a4 
IR84SB05-01 
IR84-DP75-05 
IR84-DP78-03 

IR84-MWU-0 1 
IR84-DP75-05 
IR84-DP75-05 

84-MW15-04 
IR84-DP15-03 
IR84-DP46-02 
IRWDP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84-DP46-02 
IR84DP46-02 
IR84-DP46-02 
IR84-DP15-03 
IR84-DP46-02 
IR84-DP15-03 
IR84-DP47-0 1 
IR84-DP46-02 
84-MW15-04 

84-MW15-04,IR84-DP15-C~3 
IR84-SBO4-02 
IRWDP46-02 
IRWDP8 l-04 

IR84-MW22-02 

IR84-DP45-03 
DR84-DP52-0 1 
IR84-DP52-01 
I&WDP47-0 1 
a4-Mw17-07 

IRUSBOl-02 

IR84-DP15-03 

IRWDP47-01 
IR84-DP4602 
IRS4DP47-0 1 
IR84-DP15-03 

IR84-DP47-0 1 

IRW-DP46-02 

IRWDP18-02 

IR84-DP18-02 = 

cot Selection 

Selected 1 Basisfo. 
asa 1 Screenin 

COC? 1 Criteria 
I 

NO 
No 
No 
No 
No 
No 
No 
No 
No 
No 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

No 
No 

Region I1 
PRG 

No PRG 
“‘““~~~ PRG 
:x.x.> :._ ,..., . . . . . . . . :::::,> ,,~~~~~ PRG :.:.:.:. 

No PRG 
No 
No 
No 

PRG 
PRG 
PRG 

No PRG 
~~~ pRG 

No PRG 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
NA 

PRG 

No PRG 
No PRG 

,~:~~~~~ z 
..:...: ..,,. .,. . . . . . . . 

No PRG 
No PRG 
No PRG 

Ij~i~~~ 
‘-‘.x.. PRG :.:.::........‘.‘... . . . . . . . _.. 

I 
. . . 

No PRG 



TABLE 29 (continued) 
SUBSURFACE SOIL DATA AND COC SELECTION SUMMARY (LOW-OCCUPANCY LAND USE) 

OPERABLE UNlT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNJZ, NORTH CAROLINA 

ROCARBONS (a&g) 

Screening Criteria”’ 

Industrial 
Screening Value 

10,000 0) 
40,000 (7) 

100.000 N 
820 N 

26.2 C@) 
100,000 N 

2,200 N 
810 N 
NE 
450 N 

100,000 N 
76,000 N 

100,000 N 
400 N (*I 
NE 

32,000 N 
610 N 

41,000 N 
NE 

10.000 N 

5% 
14,000 N 

100.000 N 

Vo. of Positive 
Detects / 

go. of San& 

8/8 
218 

33/33 
8/33 

29133 
21/33 
5f33 
7133 

33r33 
33/33 
27/33 
29f33 
33133 
33133 
33133 
33f33 
23133 
32i33 
27133 
8133 
1133 

5133 
33l33 
29133 

C - Carcinogenic PRG - Prelimiuary Rex&i&ion Goal ugkg - ticrogramper kilogram 
N - Non-Carcinogenic COC - Chemical of Concern n-&kg - milligramper kilogram 

Range 
of Positive 
Detections 

15,000 - 5.500.000 
220 - 580,000 

589 - 7210 
0.6 J - 1.3 B 

0.33 J - 2 
0.92 J - 24.3 

0.051 J - 0.13 B 
0.05 J - 0.18 J 
71.4 J - 66,800 J 

1.2 - 9.9 
0.16 J - 0.69 J 
0.34 J - 25.5 
155 - 6140 

0.87 - 52.7 
16.4 J - 943 
0.48 J - 50.5 

I.0092 J - 0.055 J 
0.42 J - 3.5 J 
21.3 J - 195 J 
0.39 J - 0.73 
89.7 J - 89.7 J 

0.64 J - 0.9 J 
l.lJ - 11.4 
1.4J - 42.6 J 

ge I Location 
- 

Location 
of Maximun 

Detection - 

IR84-DP15-03 
IR84-DP 15-03 

IR84-DP77-03 
IR84-DPl5-03 

R84-DPlS-03,IR84-DP79-021 
IR84-DP49-0 i 
IR84-DPl5-03 
IR84-DP49-01 
IR84-SB03-02 
IR84-DP45-03 
IR84-DP52-0 1 
IR84-DP50-0 1 
IR84-DPl5-03 
IR84-DP49-0 1 
IR84-SB03-02 
IR84-SB03-02 
IR84-DP46-02 
IR84-DP50-01 
IR84-DP77-03 
IR84-SB03-02 
IR84SB03-02 

IR84-SB03-02 
IR84-DP79-02D 
IR84-DP49-01 

- 

=r COC Selectiou 
Selected 

as a 
COC? 

~~~ 
‘;j,;@&!j 
:.?I.‘.. 

No 
NO 
No 
NO 

No 
No 
No 
No 
No 
No 
NO 

No 
No 
No 
No 
NO 
No 
No 
No 
No 
No 
No - 

NE - Not Established RBC - Region III Risk-Based Concentration EPA - OSWER directive for industrial laud use 
NA - Not Applicable UCL - Upper Confidence Limit UST - North Carolina Underground Storage Tank Program 

J - Aualyte present - Reported value is estimated NJ - Presuqtive evidence for the presence of the material at au estimated value 

(1) USEPA Region IX Industrial Preliminary Renxxliation Goals 
(2) USEPA Region III Industrial RBC 
(3) North Carolina Soil to Groundwater Concentration 
(4) Screening value for chlordaue used as a surrogate 
(5) Screening value for endrin used as a surrogate 
(6) EPA OSWJZR directive for industrial laud use. Low-occupancy remedial goals for PCBs under TSCA may be 25 ppm with no additional 

coutrols, 50 ppm if area is secured with fencing and 100 ppm if area is capped with a soil, concrete or asphalt cover 
(7) TPH Cleanup goal for low boiling point fuels (gasolene range) under North Carolina UST Regulations 
(8) EPA action level for lead 

Basis for 
Screeniq 
Criteria - 

UST 
UST 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
NA 

PRG 
PRG 
PRG 
PRG 
EPA 
NA 

PRG 
PRG 
PRG 
NA 

PRG 
NA 

PRG 
PRG 
PRG - 



TABLE Z-10 
LAGOON SEDIMENT DATA AND COC SELECTION SUMMARY (LOW-OCCUPANCY LANIC, USE) 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, SITE 84 I BUILDING 45 AREA 

MCB CAMP LEJEUNE, NORTH CAROLINA 

VOLATILES (@kg) 

@g/kg) 

2-Methylnaphthalene 

is(2-Ethylhexyl) phthalate 

OTAL PETROLEUM 
HYDROCARBONS (u&kg) 

210,000 s 

I ,600,OOO N”’ 
190,000 c 
59,600 Nc3’ 

180,000 N 

10,000 cc+ 
10,000 c(4) 

Diesel Range Organics 

w: 

I 40,000 0) 

I Location Contaminant Frequency I Range, 

Range R.a(Ponllrr 
Detects / of Positive 

No. of Samples Detections r; 

Location 
of Maximum 

Detection 

111 

111 
111 
111 
l/l 

l/7 
7n 

91OJ B&84-SD07-98B No PRG 

10,000 JR84SD07-98B No Region III 
2,000 IR84-SD07-98B No PRG 
2,500 JR84SD07-98B No PRG 

2,400 J JR84-SD07-98B No PRG 

2,800 
I,, 3,700 - 40,000 

414 3.500 - 14.000 

Selected 
as a 

COPC? - 

Basis for 
scret?ning 
Criteria 

84-SD0501 No EPA 
JR84-SDOl-98B ~~~~ EPA 

tR84-SDOl-98BD 

-: 
1 COPC Selection 

No - UST 

c - carcinogenic PRG - Prehminary Remediation Goal uglkg - microgram per kilogram 
N - Non-Carcinogenic COC - Chemical of Concern EPA - OSWER directive for industrial land use 
S - Soil Saturation UCL - Upper Conlidence Limit UST - North Carolina Underground Storage Tank Program 

J - Analyte present - Reported value is estimated 

(1) USEPA Region LX IndustriaI Preliminary Remediation Goals 
(2) USEPA Region JR Industrial RBC 
(3) North Carolina Soil to Groundwater Concentration 
(6) EPA OSWBR directive for industrial land use. Low-occupancy remedial goals for PCBs under TSCA may be 25 ppm with no additional 

controls, 50 ppm if area is secured with fencing and 100 ppm if area is capped with a soil, concrete or asphalt cover. 
(5) TPH Cleanup goal for low boiling point fuels (gasolene range) under North Carolina UST Regulations 



TABLE 2-11 
FINAL SOIL COCs AND REMEDIATION GOALS (LOW-OCCUPANCY LAND USE) 

OPERABLE UNIT NO. 19, SITE 84 / BUILDING 45 AREA 
FEASIBILITY STUDY, CT0 -0219 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Ii Aroclor- 1260 

Aroclor- 1248 

Aroclor-1254 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluroanthene 
Dibenz(a,h)anthracene 
Dieldrin 

alpha-Chlordane 

gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
TPH (Diesel Range Organ&) 
TPH (Gasoline Range Organics) 

Goal 

10 ppm (I) 

10 ppm (‘) 

10 ppm (I) 
2,900 ug/kg 

290 ugkg 
2,900 @kg 

29,000 q/kg 
290 @kg 
150 ugkg 

11,000 Q/kg@’ 
11,000 uglkg 0) 

550 ugkg 
270 uglkg 

2,900 uglkg 

59,600 @kg (3) 
40,000 llgkg 
IO,ooo ugkg 

Basis For 
Remedial Goal 

EPA 

EPA 

EPA 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

PRG 
PRG 
PRG 
PRG 
PRG 
UST 
UST 

PRG - EPA Region IX Preliminary Remediation Goal (Industrial) 
UST - North Carolina Underground Storage Tank Program 
EPA - OSWER directive for industrial land use 
@kg - microgram per kilogram 
ppm - parts per million (same as milligram per kilogram) 

(1) EPA OSWER directive for industrial land use. Low-occupancy remedial 
goals for PCBs under TSCA may be 25 ppm with no additional controls, 
50 ppm if area is secured with fencing and 100 ppm if area is capped with 
a soil, concrete or asphalt cover 

(2) Screening value for Chlordane used as a surrogate 
(3) North Carolina Soil - to - Groundwater Concentration 



TABLE 2-12 
PRELIMINARY REMEDIATION GOALS (PRGs) 

ADULT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 / BUILDING 45 AREA 
MCB CAMP LEJEUNE - JACKSONVILLE, NC 

RGOs from accidental ingestion and dermal contact with soil are calculated as follows: 

RGOc (mg/kg) = ICR / [(Ing *CSFo)+ (Derm*CSFd)] Ingestion = CF*ED*EF*IR-S*FI / AT-C or AT-N*BW 
RGOnc (mg/kg) = HQ I [(lng/RfDo) + (DermlRfDd)] Dermal = CF*ED*EF*SA*AF*ABS I AT-C or AT-N*BW 

Parameter Vnits Descriotion lNPUTS 

RGOc mg/kg Carcinogenic contaminant concentration in surface soil calculated 
RGOnc Wkg Noncarcinogenic contaminant concentration in surface soil calculated 
RfDo mg/kg-day Oral reference dose (chemical spccilic) cs 
RfDd mg/kg-day Dermally adjusted reference dose cs 
CSFO (mg/kg-day)“ Oral cancer slope factor cs 
CSFd (mg!kg-day)” Dermally adjusted cancer slope factor cs 
ABS NA Absorption Factor cs 
AT-C days Averaging time for carcinogen 25,550 
AT-N days Averaging time for noncarcinogen 8,760 

Note: Inputs are scenario and site specific 

Contaminant 

Semivolatilcs 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 

Heptachlor Epoxide 

ICR 
(unitless) 

I .OOE-06 
1 .OOE-06 
I .OOE-06 
1 .OOE-06 
1 .OOE-06 
1 .OOE-06 
1 .OOE-06 
1 .OOE-06 

I .OOE-06 
1 .OOE-06 
1 .OOE-06 
1 .OOE-06 

__- -. 
1 .UU~-U6 
1 .OOE-06 

1 .OOE-06 
1 .OOE-06 
1 .OOE-06 

- 

HQ 
(unitless) - 

I.0 
1.0 
I.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 

1.0 
I .o 
1.0 - 

0.13 7.30E-01 NA NA NA 6.448-08 4.868-07 
0.13 7.30E+OO NA NA NA 6.448-08 4.868-07 
0.13 7.30E-01 NA NA NA 6.44E-08 4.868-07 
0.13 7.30E-02 NA NA NA 6.44E-08 4.86E-07 
0.13 2.00E-02 NA NA NA 6.448-08 4.86E-07 
0.13 7.30E-03 NA NA NA 6.44E-08 4.868-07 
0.13 7.30E+OO NA NA NA 6.44E-08 4.868-07 
0.13 7.30E-01 NA NA NA G.44E-08 4.86E-07 

0.1 2.40E-01 
0.04 3.50E-01 
0.04 3.50E-01 
0.1 I dOE+Ol 

2.40E-01 
4.38E-01 
4.38E-01 
3.20E+Ol 
4.50E+OO 
9.lOE+OO 

NA 
5.00E-04 
5.00E-04 
5.00E-05 
5.00E-04 
1.30E-05 

NA 6.448-08 3.748-07 
4.00E-04 6.44E-08 1.498-07 
4.00E-04 6.44E-08 1.49B07 
2.508-05 6.44E-08 3.74E-07 
5.00E-04 6.44E-08 3.748-07 
I .30E-05 6.44E-08 3.74E-07 

CSFd 
:Kg/day-mg 

2.25E+OO 
2.25EtOO 
2.25EtOO 1 - 

- 
I ) RfDo RfDd Ingestion 

(mg/kg-day) (mg/kg-day] Dose 

NA NA 6.44E-08 
2.00E-05 I .78E-05 6.44E-08 

NA NA 6.448-08 

Parameter y& 

CF kg/w 
ED years 
EF days/year 

IR-S @day 
PI NA 

SA cm2lday 
AF m&m2 
BW kg 

Description INPUTS 

Conversion factor I .OOE-06 
Exposure duration 24 
Exposure frcqucncy 48 
Ingestion rate 100 
Fraction Ingested I 
Skin surface area available for contact 5,800 
Soil to skin adherence factor I 
Body weight 70 

= 

I 

T 
Carcino enic 

L 

I 
Dermal 
Dose 

21.3 I .88E-07 I .42E-06 __ 

2.1 I .88E-07 1.428-06 __ 

21.3 l.SSE-07 1.428-06 _- 

212.7 I .88E-07 1.428-06 __ 

776.3 1.888-07 I .42E-06 _- 

2126.7 I .88E-07 1.42E-06 __ 

2.1 1.888-07 I .42E-06 __ 

21.3 l.SSE-07 1.428-06 -- 

9.5 1.888-07 l.O9E-06 __ 

11.4 l .SSE-07 4.36E-07 682 
11.4 1.88E-07 4.36E-07 682 
0.1 l.SSE-07 1.09E-06 21 
0.5 1.88E-07 l.O9E-06 391 
0.3 l.SSE-07 l.O9E-06 10 

5.238-07 
5.23E-07 
5.238-07 - 

0.8 l .SSE-07 
0.8 l.SSE-07 
0.8 1 1.888-07 

lncarcinoger 
Dermal 
Dose 

RGO 
OWW 

1.53E-06 -_ 

1.538-06 11 
1.53E-06 __ 



I Contaminant 

Semlvolatiles 
Benzo(a)anthtacene 
Benzo(a)pyrene 
Benzo(b)tluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1.2.3~cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 
Aroclor- I248 
Aroclor- I254 
Aroclor- I260 

ICR 
(unitless) 

1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
1 .OOE-05 

1 .OOE-05 
1 .OOE-05 
I .OOE-05 
I .OOE-05 
I .OOE-05 
1 .OOE-05 

I .OOE-05 
I .OOE-05 
1 .OOE-05 

l*Q 
(witless) - 

1.0 
1.0 
I.0 
1.0 
I .o 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
I.0 
1 .o 
I.0 

1.0 
1.0 
I.0 

ABS CSFo CSW RfDo RlDd Ingestion 
(unitless) :Kgfday-mg: Kg/day-mg bW&day) :mg/kg-day; Dose 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

0.1 
0.04 
0.04 
0.1 
0.1 
0.1 

0.14 
0.14 
0.14 

7.30E-01 NA NA NA G.44E-08 4.868-07 212.7 1.888-07 
7.30E+OO NA NA NA G.44E-08 4.868-07 21.3 1.888-07 
7.30E-01 NA NA NA 6.448-08 4.8GE-07 212.7 1.88E-07 
7.30E-02 NA NA NA 6.448-08 4.868-07 2126.7 1.888-07 
2.00E-02 NA NA NA 6.448-08 4.868-07 7762.6 1.888-07 
7.308-03 NA NA NA 6.448-08 4.868-07 21267.4 1.888-07 
7.30E+OO NA NA NA 6.448-08 4.868-07 21.3 I .88E-07 
7.30E-01 NA NA NA 6.448-08 4.8GE-07 212.7 1.888-07 

2.40E-0 1 2.40E-01 NA NA 6.448-08 3.748-07 95.1 1.888-07 
3.50E-01 4.38E-01 5.00E-04 4.00E-04 6.448-08 I .49E-07 113.7 I .88E-07 
3.50E-01 4.388-01 5.00E-04 4.00E-04 6.448-08 1.49E-07 113.7 1.888-07 
I .GOE+OI 3.20E+OI 5.00E05 2.50E-05 6.448-08 3.748-07 0.8 I .88E-07 
4.50E+OO 4.50E+OO 5.00E-04 5.00E-04 6.448-08 3.74E-07 5.1 1.888-07 
9.10E+OO 9.lOE+OO 1.30E-05 I .30E-05 6.448-08 3.74E-07 2.5 1.88E-07 

2.00E+OO 2.25E+OO NA NA 6.448-08 5.23E-07 7.7 1.888-07 
2.00E+OO 2.258+00 2.00E-05 1.788-05 6.448-08 5.238-07 7.7 1.888-07 
2.00E+OO 2.258+00 NA NA 6.448-08 5.238-07 7.7 1.888-07 

TABLE 2-12 (continued) 
PRELIMINARY REMEDIATION GOALS (PRGs) 

ADULT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 I BUILDING 45 AREA 
MCB CAMP LEJEUNE - JACKSONVILLE, NC 

RGO lngestion 
@W&9 Dose I Dermal 

1.42E-OG 
1.42E-OG 
1.42E-06 
1.428-06 
I .42E-06 
1.42E-OG 
I .42E-06 
I .42E-06 

I .09E-06 
4.368-07 
4.3GE-07 
I .09E-06 
I .09E-OG 
1.09E-06 

1.538-06 
1.538-06 
1.53E-06 

RGO 
(w@) 

__ 
__ 
__ 
__ 
__ 
__ 
__ 
-_ 

-_ 

682 
682 
21 

391 
10 

__ 

11 
__ 



Semlvolatiles 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
lndeno(l,2,3-cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 
Aroclor- 1248 
Aroclor- 1254 
Aroclor- 1260 

ICR 
(unitless) 

I .OOE-04 
1 .OOE-04 
I .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 .OOE-04 

1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
I .OOE-04 

1 .OOE-04 
1 .OOE-04 
1 .OOE-04 

HQ 
(unitless) - 

1.0 
1.0 
1.0 
1.0 
1.0 
I.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

ABS CSFo CSFd RfDo RfDd Ingestion 
(unitless) (Kg/day-mg ‘Kglday-mg: mg/kg-day; [mgfkg-day) Dose 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

0.1 
0.04 
0.04 
0.1 
0.1 
0.1 

0.14 
0.14 
0.14 

7.30E-01 NA NA NA 6.448-08 
7.30E+OO NA NA NA G.44E-08 
7.30E-01 NA NA NA 6.44E-08 
7.30E-02 NA NA NA 6.44E-08 
2.00E-02 NA NA NA 6.448-08 
7.30E-03 NA NA NA 6.448-08 
7.30E+OO NA NA NA 6.448-08 
7.30E-01 NA NA NA 6.44E-08 

2.40E-0 1 2.40E-01 NA NA G.44E-08 
3.50E-01 4.388-01 5.00E-04 4.00E-04 6.44E-08 
3.50E-01 4.38E-01 5.00E-04 4.00E-04 6.44E-08 
1 .GOE+Ol 3.2OE+Ol 5.00E-05 2.508-05 6.448-08 
4.50E+OO 4.50E+OO 5.00E-04 5.00E-04 6.448-08 
9.1 OE+OO 9.10E+OO I .30E-05 1.30E-05 6.448-08 

2.00E+OO 2.258+00 NA NA G.44E-08 
2.00E+OO 2.25E+OO 2.00E-05 1.788-05 6.44E-08 
2.00E+OO 2.258+00 NA NA G.44E-08 

TABLE 2-12 (continued) 
PRELIMINARY BEMEDIATION GOALS (PRGs) 

ADULT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 /BUILDING 45 AREA 
MCB CAMP LEJEUNE -JACKSONVILLE, NC 

I Dermal 
Dose 

4.868-07 
4.868-07 
4.86E-07 
4.868-07 
4.868-07 
4.868-07 
4.86E-07 
4.8GE-07 

3.74E-07 
1.49E-07 
1.49E-07 
3.748-07 
3.748-07 
3.748-07 

5.23E-07 
5.23E-07 
5.238-07 

RGO 
OwW 

2126.7 
212.7 

2126.7 
21267.4 
77625.9 
212673.6 

212.7 
2126.7 

951.3 
1137.4 
1137.4 

7.7 
50.7 
25.1 

76.7 
76.7 
76.7 

T 
Ingestion 

Dose 

Jncarcmoge 
Dermal 
Dose 

1.88E-07 1.428-06 
I .88E-07 I .42E-OG 
1.888-07 1.428-06 
1.88E-07 1.428-06 
1.888-07 1.42E-06 
1.888-07 1.42E-06 
1.888-07 1.42E-06 
I .88E-07 1.42E-OG 

1.888-07 l.O9E-OG 
1.888-07 4.368-07 
1.88E-07 4.368-07 
1.88E-07 l.O9E-OG 
1.88E-07 1.09E-06 
1.88E-07 I .09E-06 

1.88E-07 1.538-06 
1.88E-07 1.53E-06 
1.88E-07 1.53E-06 

RGO 
Ow%) 

-- 
__ 
__ 
-- 
_- 
-- 
-_ 
__ 

__ 

682 
682 
21 

391 
10 

__ 

11 
-_ 



TABLE 2-13 
PRELIMINARY REMEDIATION GOALS (PRGs) 

ADOLESCENT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 /BUILDING 45 AREA 
MCB CAMP LEJEUNE -JACKSONVILLE, NC 

RGOs front accidental ingesfion and demral contact with soil are calculated as follows: 

RGOc (mg/kg) = ICR I [(Ing *CSFo)+ (Derm*CSFd)] Ingestion = CF*ED*EF*LR-S*FI I AT-C or AT-N*BW 
RGOnc (mg/kg) = HQ I [(IngMDo) + (DermMDd)] Detmal = CF*ED*EF*SA*AF*ABS I AT-C or AT-N*BW 

Parameter m Des&lion INPUTS 

RGOc mgikg Carcinogenic contaminant concentration in surface soil calculated 
RGOnc w@ Noncarcinogenic contaminant concentration in surface soil calculated 
RtDo mg/kg-day Oral reference dose (chemical specific) cs 
RtDd mglkg-day Dermally adjusted reference dose CS 
CSFo (mg/kg-day)” Oral cancer slope factor cs 
CSFd @g/kg-day)” Dermally adjusted cancer slope factor cs 
ABS NA Absorption Factor cs 
AT-C days Averaging time for carcinogen 25,550 
AT-N days Averaging time for noncarcinogen 3,285 

Note: Inputs are scenario and site specific 

II Contrminrnt 

Semivolrtiles 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Betlzo(k)fluor~~ntl~cric 
Carbazole 
Cbrysene 
Dibenz(a.h)anthracene 
Indeno(l,2,3-cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 

ICR 
(unitless) 

I .OOE-06 
1 .OOE-06 
1 .OOE-06 
I .OOE-06 
I.OOE-06 
1 .OOE-06 
1 .OOE-06 
1 .OoE-06 

1 ME-06 
1 .OOE-06 
1 .OOE-06 

HQ 
(unitless) - 

1 .o 
1.0 
I .o 
I .o 
1.0 
1.0 
I .o 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1 .o 

ADS 
(unitless) 

CSFo 
Kg/day-m@ 

7.30E-01 
7.30EtOO 
7.30E-01 
7.308-02 
2.OOE-02 
7.30E-03 
7.30E+OO 
7.30E-01 

2.40E-01 
3.50E-01 
3.50E-01 
1.6OEtol 
4.50EtOO 
9.10Et00 

2.OOEtOO 
2.00E+OO 
2.OOE+OO 

CSFd 
Kg/day-mg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.40E-01 
4.38E-01 
4.38&01 
3.20EtOl 
4.50E+00 
9.lOEtOO 

2.258+00 
2.25EiOO 
2.25&W 

RfDo 
wk+c4 - 

RfDd Ingestion 
mg/kg-day) Dose 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 3.76E-08 
NA 3.76&08 
NA 3.768-08 
Nh 3.768-08 
NA 3.76B08 
NA 3.768-08 
NA 3.768-08 
NA 3.76&08 

NA NA 3.768-08 
5.OOE-04 4.OOE-04 3.768-08 
5.OOE-04 4.OOE-04 3.76E-08 
5.OQE-05 2.508-05 3.768-08 
MOE-04 S.OOE-04 3.768-08 
1.30E-05 1.30E-05 3.768-08 

NA NA 3.76E-08 
2.OOE-05 1.788-05 3.76E-08 

NA NA 3.768-08 - - - 

Parameter &I& Descriution INPUTS 

CF k&w Conversion factor 1 XJOE-06 
ED years Exposure duration 9 
EF days/year Exposure frequency 48 

IR-S mglday Ingestion rate 100 
FI NA Fraction Ingested I 
SA ctn2Iday Skin surface area available for contact 3.925 
AF mglcm2 Soil to skin adherence factor 1 
BW kg Body weight 45 

Lrcinogenit 
Dermal 

Dose 
RGO ingestion 

OWW Dose - - 

~ncarcinogenic 
Dermal 1 RGO 
Dose OWW 

1.92&07 36.5 2.92E-07 1.498-06 -- 
1.92E-07 3.6 2.92&07 I .49E-06 -- 
1.928-07 36.5 2.92E-07 1.498-06 -- 
I .92E-07 364.6 2.92E-07 1.49E-06 __ 
I .92E-07 1330.7 2.928-07 1.49E-06 -- 
I .92E-07 3645.8 2.92&07 I .49E-06 -- 
I .92E-07 3.6 2.92E-07 1.49&06 -- 
1.928-07 36.5 2.92E-07 1.49E-OG -- 

I .47&07 22.5 2.92E-07 
5.908-08 25.7 2.92E-07 
5.9OE-08 25.7 2.92E-07 
1.47E-07 0.2 2.928-07 
1.478-07 1.2 2.928-07 
1.47B07 0.6 2.92807 

1.15E-06 -- 
4.59E-07 578 
4.59E-07 578 

l.lSE-06 347 
l.lSE-06 9 

2.068-07 
2.06807 
2.06B07 

1.9 2.928-07 
1.9 2.92&07 
1.9 2.92E-07 - - 

- - 



II Contantinant 
Semivolatiles 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Indeno(l,2,3-cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 
Aroclor- I248 
Aroclor- 1254 
Aroclor- 1260 

ICR 
(unitless) 

1 .OOE-05 
1 .OOE-05 
1 .OOE-05 
I .OE-05 
I .OOE-05 
I .OOE-05 
I .CQE-05 
I .OOE-05 

1 .OOE-05 
I .OOE-05 
I .OOE-05 
I .OOE-05 
1 .OOE-05 
I .CklE-05 

I .OOE-05 
1 .OOE-05 
1 .OOE-05 

- 

HQ 
(unitless) - 

1.0 
1.0 
1 .o 
I .o 
I .o 
1.0 
I .o 
1.0 

I .o 
I.0 
I.0 
1.0 
I .o 
I.0 

1.0 
1.0 
1.0 - 

TABLE 2-13 (continued) 
PRELIMINARY REMEDIATION GOALS (PRGs) 

ADOLESCENT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 I BUILDING 45 AREA 
MCB CAMP LEJEUNE -JACKSONVILLE, NC 

ADS CSFo 
(unitless) Kg/day-m@ - - 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

0. I 
0.04 
0.04 
0. I 
0.1 
0.1 

0.14 
0.14 
0.14 - 

7.30E-01 NA NA NA 3.768-08 
7.30E-03 NA NA NA 3.768-08 
7.30E-01 NA NA NA 3.768-08 
7.308-02 NA NA NA 3.76&08 
2.OOE-02 NA NA NA 3.76E-08 
7.308-03 NA NA NA 3.768-08 
7.30E+OO NA NA NA 3.76E-08 
7.30E-01 NA NA NA 3.76E:-08 

2.40E-01 2.40E-01 NA NA 3.768-08 
3SOE-01 4.388-01 S.OOE-04 4.OOE-04 3.76E-08 
3SOE-01 4.38E-01 5.00E-04 4.00E04 3.761~s08 
I .GOE+O I 3.20EtOI 5.OOE-05 2.508-05 3.76E-08 
4.50E+OO 4SOEiUO 5.00E-04 5.OQE-04 3.768-08 
9. IOE+Otl 9. IOEiOO I .30E-05 1.30E-05 3.768-08 

2.OOEtW 
2.OflE+OO 
2.OOE+Otl - 

CSFd 
Kg/day-mg) I RfDo RfDd 

:Wkday) @x/kg-day) 

2.25EiOo NA NA 
2.258+00 2.OOE-05 I .78E-05 
2.258+00 NA NA 

ingestion 
Dose - 

3.768-08 
3.7GE-08 
3.768-08 - 

= 
( 

I Dermal 
Dose 

I .92E-07 
I .92E-07 
I .92E-07 
1.928-07 
I .92E-07 
I .92E-07 
I .92E-07 
I .92E-07 

1.47E-07 
5.908-08 
5.9OE-08 
I .47E-07 
I .47E-07 
1.478-07 

‘.OBE-07 
2.068-07 
2.06E-07 

RGO 
~Wk) 

364.6 
36.5 

364.6 
3645.8 
13307.3 
36458.3 

36.5 
364.6 

225.2 
256.7 
256.7 

I.9 
12.0 
5.9 

18.5 
18.5 
18.5 

ingestion 
Dose 

Fiizzi@ 
Dennal 
Dose - 

2.928-07 I .49E-06 
2.928-07 I .49E-06 
2.928-07 1.498-06 
2.92E-07 I .49E-06 
2.928-07 1.498-06 
2.928-07 I .498-06 
2.928-07 I .49E-06 
2.928-07 1.49E-06 

2.928-07 1. I SE-06 
2.92E-07 4.59E-07 
2.928-07 4.59E-07 
2.928-07 I. I X-06 
2.928-07 I. I SE-06 
2.92E-07 I. I SE-06 

2.928-07 
2.928-07 
2.928-07 

I .6tE-06 
I.GIE-06 
1.6 1 E-06 - 

t 

RGO 
bwW - 

__ 

578 
578 
19 

347 
9 

__ 
IO 



Contaminant 

Semivolatiles 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( I,2,3-cd)pyrene 
Pesticides 
4,4’-DDD 
Chlordane. alpha- 
Chlordane. gamma- 
Dieldrin 
Heptachlor 
Heptachlor Epoxide 
PCBs 
Aroclor- I248 
Aroclor- 1254 
Aroclor- 1260 

ICR 
(unitless) 

1 OOE-04 
I .OOE-04 
1 IME- 
I .OQE-04 
1 .OOE-04 
I .00E-04 
1 .OOE-04 
1 .OOE-04 

1 .OOE-04 
1 .OOE-04 
1 .OOE-04 
1 &ME-04 
I .OOE-04 
I .OOE-04 

I .OOE-04 
1 .M)E-04 
I .OOE-04 

HQ 
(unitless) 
- 

1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 

I .o 
I .o 
I .o 
I .o 
1.0 
I.0 

I .o 
1 .o 
1.0 

- 

TABLE 2-13 (continued) 
PRELIMINARY REMEDIATION GOALS (PRGs) 

ADOLESCENT RECREATIONAL USERS - SURFACE SOIL EXPOSURE 
COMBINED INGESTION AND DERMAL ROUTES OF EXPOSURE 

FEASIBILITY STUDY, SITE 84 I BUILDING 45 AREA 
MCB CAMP LEJEUNE -JACKSONVILLE, NC 

ABS 
(unitless) 

0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 

0.1 
0.04 
0.04 
0.1 
0.1 
0.1 

0.14 
0.14 
0.14 

CSFo 
:Kg/day-mg) I CSFd RfDo RfDd 

Kg/day-mg: :Wk-WJ :lw~g-h9 
RGO 

(m&9 
Ingestion 

Dose 
- 

1 

lncarcilloge 
Dermal 
Dose 

- 

RGO 
WWW - 

7.30E-01 NA NA NA 3.76E-08 I .92E-07 3645.8 2.92&07 I .49E-06 -_ 
7.30E+OQ NA NA NA 3.768-08 I .92E-07 364.6 2.928-07 1.49E-06 -- 
7.30E-01 NA NA NA 3.768-08 I .92E-07 3645.8 2.928-07 1.49E-06 __ 
7.3OE-02 NA NA NA 3.76E-08 1.928-07 36458.3 2.92B07 1.49E-06 __ 
2.OOE-02 NA NA NA 3.76E-08 I .92E-07 133072.9 2.92&07 1.49E-06 __ 
7.30E-03 NA NA NA 3.768-08 I .92E-07 364583.3 2.92E-07 1.498-06 __ 
7.30E+OO NA NA NA 3.76E-08 1.928-07 364.6 2.928-07 I .49E-06 __ 
7.30E-01 NA NA NA 3.76E-08 1.92E-07 3645.8 2.928-07 1.49E-06 __ 

2.40E-01 2.40E-01 NA NA 3.768-08 1.47B07 225 1.7 2.928-07 1. I5E-06 __ 
3.5OE-01 4.388-01 5.OOE-04 4.OOE-04 3.76E-08 5.9OB08 2566.8 2.928-07 4.598-07 578 
3.50E-01 4.388-01 S.OOE-04 4.OOE-04 3.768-08 5.9OE-08 2566.8 2.92E-07 4.59E-07 578 
l.GOE+Ol 3.20EtOl 5.OOE-05 2.50E-05 3.76E-08 1.47&07 18.8 2.92E-07 l.lSE-06 19 
4.50E-tQO 4.50E+OO 5.OOE-04 5.OQE-04 3.768-08 I .47E-07 120.1 2.92E-07 l.l5E-06 347 
9.10EtUO 9.10E+OO I .30E-05 I .30E-05 3.768-08 1.47E-07 59.4 2.92B07 I. 15E-06 9 

2.OOEiQO 
2.OOE+OO 
2.0OE-100 

2.25EtOO NA NA 3.768-08 
2.25E+OO 2.00E-05 I .78E-05 3.76&08 
2.25EtOO NA NA 3.76&08 - - - - 

2.06E-07 185.5 
2.068-07 185.5 
2.06E-07 185.5 

2.928-07 I.GIE-06 
2.928-07 1.6 I E-06 
2.92&07 l.blE-06 - - 

_- 
IO 
__ 

P - 



TABLE 2-14 
FINAL SOIL COCs AND REMEDIATION GOALS (RECREATIONAL LAND USE) 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, SITE 84 / BUILDING 45 AREA 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Selected Risk-Based Remediation Goals 
Contaminant Remedial Goal 

Basis for 
Remedial Goal Recreational Adult”’ Recreational Adolescent’4’ 

h#g) 1 x lO+ ICR 1 x 10” ICR I x lo-’ ICR 1 x 10-O ICR I x IO” ICR 1 x lo-’ ICR 

Aroclor- 1248 1.1 RISK”’ 0.8 1.1 76.7 1.9 18.5 185.5 

Aroclor-1254 7.7 RISK”’ 0.8 7.1 76.7 1.9 18.5 185.5 

Aroclor- 1260 1.1 RISK”’ 0.8 1.7 16.1 1.9 18.5 185.5 

Benzo(a)anthracene 212.7 RISK”’ 21.3 212.1 2126.1 36.5 364.6 3645.8 

Benzo(a)pyrene 21.3 RISK”’ 2.1 21.3 212.1 3.6 36.5 364.6 

Benzo(b)fluoranthene 212.7 RISK”’ 21.3 212.7 2126.7 36.5 364.6 3645.8 

Benzo(k)fluoranthene 2126.7 RISK”’ 212.7 2126.7 21267.4 364.6 3645.8 36458.3 

Dibenz(a,h)anthracene 21.3 RISK”’ 2.1 21.3 212.1 3.6 36.5 364.6 

Carbazole 7762.6 RISK”’ 776.3 7762.6 77625.9 1330.7 13307.3 133072.9 

alpha-Chlordane 113.7 RISK" 11.4 113.7 1137.4 25.7 256.7 2566.8 

gamma-Chlordane 113.7 RISK”’ 11.4 113.7 1137.4 25.1 256.7 2566.8 

Chrysene 21267.4 RISK”’ 2126.1 21267.4 212673.6 3645.8 36458.3 364583.3 

4,4’-DDD 95.1 RISK”’ 9.5 95.1 951.3 22.5 225.2 2251 .I 
Dieldrin 0.8 RISK”’ 0.1 0.8 1.7 0.2 1.9 18.8 

Heptachlor 5.1 RISK”’ 0.5 5.1 50.7 1.2 12.0 120.1 

Heptachlor epoxide 2.5 RISK”’ 0.3 2.5 25.1 0.6 5.9 59.4 

Indeno( 1,2,3-cd)pyrene 212.1 RISK”’ 21.3 212.7 2126.7 36.5 364.6 3645.8 

TPH (Diesel Range Organics) 40 UST’*’ 
TPH (Gasoline Range Organics) 10 USTtL’ 

Notes: 

(1) RISK - Site-specific, risk-based remedial goal based on adult recreational user and I x 10” cancer risk. 
(7) 1 IT _ North Cxr,!ifia 1J~d~~crrnnnrl ‘Ztnrao~ Tank Prnor~m \--I --- ~ .--..- - -I.- ~- --.-. - .-~--.-. 

(3) See Table 2-12 for derivation of risk-based remediation goals for the recreational adult. 

(4) See Table 2- 13 for derivation of risk-based remediation goals for the recreational adolescent. 
mg/kg - milligram per kilogram 



TABLE 2-15 

GROUNDWATER DATA AND COC SELECTION SUMMARY 

OPERABLE UNIT NO. 19, SITE &t/BUILDING 45 AREA 

FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

II contaminant 

thyl tert-butyl ether 

SEMIVOLATILES (u&) 

Z-Methyinaphthalene 

PESTICIDES @g/L) 

_e --. 

HERBICIDES &q/L) 

MCPA 
METALS (q/L) 
Aluminum 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
SOdiUtll 
Thallium 

“Vanadium 

Screening 
- 
riteria”) 

MCL - NCWQS 

1,900 (* 

5 

1,000” 

80 (P) 
NE 

700 

20 (* 

5 

5 

10.000 

170 

7;(3 
0.19 
NE 

29 

200 

5 

2.8 

530 

NE 

6.2 (z 

28 0: 

21 

0.28 (2 

0.2 O 

0.2 R 

220 (2 

0.2 

0.037 (2: 

2 Cd 

0.14 (‘) 

NE 

0.1 (‘) 

NE 

0.004 

0.: (4) 

7 NE 

NE NE 

0.20 (s) 
0.006 
0.01 

2 
0.004 
0.005 

NE 
0.1 
2.2 (11 
0.3 
NE 

0.05 
0.002 
0.730 (*I 

NE 
NE 

0.002 
0.26 0’ 
5 (5) 

NE 
NE 

0.05 
2 

NE 
0.005 

NE 
0.05 
NE 
0.3 
NE 

0.05 
1.0011 

0.1 
NE 
NE 
NE 
NE 
2.1 - 

T 
No. of Positive 

Detects I 
No. of Samples 

2i20 

X0 

1Ro 
2l-20 
ZJ20 

4no 

l/20 

3/u) 

vxl 

1120 

U14 

1114 

4114 

7-04 

4114 

1114 

l/14 

4114 

1114 

404 

l/14 

9114 
3/14 
4114 
14/14 
14114 
2/14 
14/14 
3114 
3114 
w14 
14114 
14114 
1114 
204 
11114 
14114 
2/14 
1004 
3114 

Contaminant Frequency 

Range of 
Positive Detections 

0.53 J - 0.69 J 

1.51 - 3.4 J 

0.49 J - 0.49 J 
16 - 16 

0.17 J - 0.62 J 

0.6 J - 6.7 J 

0.52 J - 0.52 J 

0.37 J - 0.7 J 

0.19 J - 0.19 J 

1.8 - 1.8 

1J - 1.1 J 

2.2 J - 2.2 J 

0.028 J - 0.044 J 

0.024 J - 0.026 J 

0.029 J - 0.047 J 

0.023 J - 0.023 J 

0.03 J - 0.03 J 

0.021 J - 0.029 J 

0.04 J - 0.04 J 

0.015 J - 1.5 J 

44J - 45J 

0.44 - 0.73 
0.0022 J - 0.011 J 
0.0371 J - 0.03 
0.0036 J - 0.12 J 

O.ooO57 J - 0.0011 J 
0.00056 J - 0.00061 J 

1.4J - 106 
0.0015 J - 0.0022 J 
0.0022 J - 0.0057 J 

0.18 - 67.7 
0.34 J - 11.3 

0.004 J - 0.45 
3.000072 J - O.COOO72 J 

0.0027 J - 0.011 J 
0.86 J - I1 

2.1J - 22 
0.0054 J - 0.0057 J 

0.0’3084 J - 0.0037 J 
0.013 J - 0.31 

Lange I Location - 
LO&On 

of Maximum 
Detection = 

IR84-MW22-OlC 

ASl781-GW03-98B 

IR84-MW18-OlC 
.ST781-GWll-98B,AST781-GW12..98 

lR84-MW18-OlC 

ASl781-GW04-98B 

W84-MW16-OlC 

IR84-MW22-OlC 

IR84-MWl7-OlC 

IR84-MWl7-OlC 

lR84-MW20-OICD 

IR84-MW22-OlC 

lR84-MWlS-OlC 

lR84-MW20-OlCD 

lR84-MW20-OlCD 

lR84-Mwl8-OlC 

lR8dMW20-OlC 

IR84MW21-OlC 

IR84-MW18.01C 

IR84-MW17-OlC 

lR84-MWIS-OlC 

IR84-MW17-01C 
IR84-MW17-OlC 
rR84-Mwo8-olc 
lR84-MWlS-OlC 

IR84-MW10-01C.lR84-MW10-01(3 
lR84-MW23-0 1 C 
lR84-MW07-0 1 C 
lR84-Mw19-01c 
IR84-MWl8-OlC 
rR84-Mw08-01c 
IR84-MW18-OlC 
IR86MWO7-OlC 
IR84-MWl7-OlC 
lR84-Mw18-Olc 
W86MW21-01C 
IR84-MW19-OlC 
IR84-Mw08-01c 
lR84-MW21-OlC 
IR84-MWlS-OlC = 

NA - Not Applicable COC - Chemical of Concern ugl. - microgmtu per liter 
NE - Not Established NCWQS - North Carolina Water Quality 2L Standard MCL - Maximum Contaminant Level 
(P) proposed (s) Secondary drinking water standard J - Aualyte present - Reported value is estimated 

B -Tne reported value is less than Contract-Required Detection Limits (CRDL). but greater than Instrument Detection Limits (IDC) 

Basis for 
Screening 
Criteria 

NCWQS 

NCWQS 

NCWQS 

NCWQS 
NCWQS 

NCWQS 

MCL 

NCWQS 

NCWQS 

NCWQS 

NCWQS 

MCL 

NCWQS 

MCL 

NCWQS 

MCL 

NCWQS 

MCL 

NCWQS 

MCL 

NA 

MCL 
MCL 
MCL 

NCWQS 
MCL 

NCWQS 
NCWQS 
NCWQS 

MU 
NCWQS 

NA 
NCWQS 
NCWQS 
NCWQS 

NA 
NA 

MCL 
MCL 

NCWOS 

(1) NCWQS 2L. MCL 

(2) No MCL available. value is Region IX Tapwater standard 

(3) Interim Standard 

(4) Value for Chlordaue 



TABLE 2-16 
FINAL GROUNDWATER COCs AND REMEDIATION GOALS 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 
VOLATILES &y-L) 
Benzene 
Chloroform 
PESTICIDES (ug/L) 
Heptachlor epoxide 

gamma-Chlordane 
METALS @g/L) 

Aluminum 
Antimony 
Arsenic 
Iron 
Manganese 

Remedial Goal 

1 NCWQS 
0.19 NCWQS 

0.004 

0.027 (‘) 

0.2 @) 
0.006 
0.01 
0.3 

0.05 
lThaliium I 0.002 

Basis for Remedial 

NCWQS 
NCWQS 

MCL 
MCL 
MCL 

NCWQS 
NCWQS 

MCL 

‘MCL - Federal Drinking Water Standard 
ug/L - microgram per liter 
mg/L - milligram per liter 

COC - Chemical of Concern 
NCWQS - North Carolina 2L Standard 

(1) Screening value for Chlordane used 
(2) Secondary drinking water standard 



TABLE 3-1 
POTENTIAL REMEDIAL ACTION TECHNOLOGIES AND PROCESS OPTIONS 

OPERABLE UNIT NO. 19, SITE 84/FWILDING 45 AREA 

FEASIBILITY STUDY, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Media 

;oil/Sediment 

General Response Action 
Remedial Action 
Technology Type 

Process Option 

No Action No Action No Action 
Institutional Controls Site Access Restrictions Fencing, signs 

Land Use Restrictions Deeds 

Containment/Removal Actions Capping Clay/Soil Cap 

Asphalt/Concrete Cap 

Multi-layered Cap 
Consolidation Consolidation into lagoon 

Excavation Excavation 

Disposal Landfill Disposal 

Treatment Actions Thermal Treatment Incineration 

(Ex-Situ) 
Thermal Desorption 
Base-Cataiyzed 
Decomposition Process 
(BCDP) 
Pyrolysis 

Physical/Chemical Solidification/Stabilization 
Treatment 

Glycolate Dechlorination 
Solvated Electron 
Technology 
Soil Washing 
Solar Detoxification 
Solvent Extraction 

Biological Treatment Slurry Phase Bioremediation 
White Rot Fungus 

Treatment Actions Thermal Treatment In-situ Vitrification 

(In-Situ) 
Thermal Desorption 
Thermally Enhanced Soil 
Vapor Extraction 

Biological Augmented Bioremediation 
Phytoremediation 

Physical/Chemical Coralplex Dechlorination 
Treatment 

Solidification/Stabilization 



,*; 
a / 

TABLE 3-2 
PRELIMINARY SCREENING OF REMEDIAL ACTION TECHNOLOGIES AND PROCESS OPTIONS 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Multi-layered Cap 

for subsequent treatm 

A carrier gas or vacuum syst 
atilized water and organics to 

carbon ring of halo ay not meet remediation goals 



TABLE 3-2 (continued) 
PRELIMINARY SCREENING OF REMEDIAL ACTION TECHNOLOGIES AND PROCESS OPTIONS 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

order to reduce the 

Bioremediation 

formation of reactive radicals that break down 

lagoon. This aqueous-phase system allows 
contaminants to remain in a lagoon, mix with nutrients 
and water, and degrade. 

remove heavy metals from water and 

m May not meet remediation goals 

= Dewatering soil fines after treatment may be 

l Nonrecycled wastewater must be disposed of or 

ontammants are capture 

Bioremediation 



TABLE 3-3 
SUMMARY OF THE PROCESS OPTION EVALUATION 
OPERABLE UNIT NO. 19, SITE M/BUILDING 45 AREA 

FEASIBLITY STUDY, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

= Relies on long-term natural 

land use at the site 
= Limits human exposure and 

protects human health 
. Not effective for limiting 

ecological exposure 
9 Contaminants still present in soil 
m Not effective in limiting 

contaminant migration due to 
runoff, erosion, and flooding 

Asphalt/Concrete Cap 
. Contaminants still present in soil 

TCf’A r,m,,l.,tnrl .n;lr rn~art t;rrt 
runoff and erosion 

&.,I, 1 “~U’UL’U O”I.0 l‘l”YL LllLlC 
be transported off-site 



TABLE 3-3 (continued) 
SUMMARY OF THE PROCESS OPTION EVALUATION 
OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 

FEASIBLITY STUDY, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Remedial Action 

contaminated soils 
. Contaminants still present in soil 
= Equally effective for metal, PCB, 

TPH and PAH contamination a TSCA regulated soils must first 
non-TSCA regulated soil! 

be transported off-site 

and placed away from human 
and ecological exposure 

. Landfill must be permitted to 
accept contaminants 

. Contaminants removed from the 

n Long distance transport required 
for off-site treatment 

ate 0 & M costs 
. Heavy metals in the soil may 

result in a treated solid residue 
that requires stabilization 

and baghouse waste 



TABLE 3-3 (continued) 
SUMMARY OF THE PROCESS OPTION EVALUATION 
OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 

FEASIBLITY STUDY, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

General 
Response Action 

heatment 
ktions 
Ex-Situ) 
lssumitlg 
pxcavation 

cont’d) 

rreatment 
Actions 
(ltl -SitU) 

Remedial Action 
Technology Type 

Thermal Treatment 
(cont’d) 

Physical/Chemical 
Treatment 

Process Option 

Base-Catalyzed 
Decomposition 
Process (BCDP) 

Soil Washing 

Solvent Extraction 

Effectiveness 

9 Proven to destroy PCBs and 
other chlorinated organics to 
meet regulatory requirements 

. Efficient, relatively inexpensive 
treatment process 

= Not effective on non-chlorinated 
organics 

. High levels of metals impacts 
treatment process 

a Target contaminant groups 
include SVOCs and heavy 
metals 

= Effectively reduces the volume 
of soil to be treated 

m Target contaminants include 
PCBs 

l Reduces volume of soil that 
required treatment 

. Also effective for PAHs and 
TPHs 

Evaluation 

Implementability 

l On-site pre-screening and 
dewatering necessary 

l Air permits must be obtained 
= Volatilized contaminants must 

go through secondary treatment 
9 A full-scale system can be 

fabricated and placed in 
operation in 6 to 12 months 

. Sequential washing systems can 
be developed for soils with 
complex contaminant mixtures 

l Generated contaminated water 
will require treatment 

l Performed on-site 
m Batch process 
. Treatability study required 
= On-site prescreening required 
= Monitoring required 
a Construction of treatment cell 

. Acid extraction can be used to . Toxicity of solvent is an 
treat soils contaminated by important consideration as it 
heavy metals may remain in treated soils 

. Residual solvent in treated soils 
may necessitate landfill 

Thermal Treatment Thermal Desorption . Proven effective for PCBs in 
surface and subsurface soils 

m Also effective for PAHs and 
TPH 

disposal 
Requires more energy for wet and 
high organic soils 

. Requires air permit 

. Ml\“itnr;nn D‘m..;r‘vl 
L.L”“‘W”‘L~ I\ryrrllb.u 

. Requires electric hook-up (480 
volts, 3 phase, 3 mega watts) 

Relative Cost -1 Evaluation Results 

Moderate capital costs 
Moderate 0 & M costs 

Eliminated because it is 
not effective for non- 
chlorinated contaminants. 

Moderate capital costs 
Moderate 0 & M costs 

Eliminated due to limited 
practicality on small 
volumes of contaminated 

Moderate to high capital 
costs 

Moderate 0 & M costs 

soil and availability of 
more reliable and cost- 
effective options. 

Eliminated due to high 
costs, residual solvent 
issues, and availability of 
other proven, effective 
treatment technologies. 

Moderate to high capital Eliminated because high 
costs moisture content in soils 

1 Low 0 & M costs will keep this alternative 
from being cost effective. 



TABLE 3-4 
FINAL REMEDIAL ACTION TECHNOLOGIES AND PROCESS OPTIONS 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Media General Response Action 1 Remedial Action Technology 1 Process Option 



TABLE 4-1 
SOIL REMEDIAL ACTION ALTERNATIVE SUMMARY TABLE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I I 
L I *\ m.... . . . . :_- _-J r ^___IC,, Rkfi L, cxcavaoou ano ~ionn 

(Excavate ah soils above cleanup levels; dispc )sal of TSCA and 

Disposal (“No Access Restrictions”) 
non-TSCA waste in appropriate landfills; site restoration; 

Housing, school, park, 
None 

wetland restoration 
marina, office building 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) I 

1 wn 
I 

Residential PRGs 

n I I .T)^\ P _._^_.^. :-.. ^__I * ^--1c:11 Excavate all soils above cleanup levels in open areas; fence 
/wooded/wetland areas; disposal of TSCA and non-TSCA waste 1 ““‘~~“‘g’ ‘c”““” Pd-‘” -^A..^ ,.CC^.. l...:,rl:.. restrictions 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) I 

1 ppm 
I 

Residential PRGs 
p qqJA”p’L~.xLC ,.au”...111) .,LL., .~LI.“I‘aLA”I. 

(Excavate all soils above 10 oom PCBs; disoosal of TSCA and . . 
RAA 3) Excavation and Capping (“No non-TSCA waste in appropriate landfills; cap soils exceeding 
Access Restrictions”) residential PRGs, TPH cleanup levels, or 1 ppm PCBs; site 

restoration; wetland restoration 

RAA 3a) Excavation and Capping 
(“Access Restrictions”) 

Excavate all soils above 10 ppm PCBs in open areas; fence 
wooded/wetland areas; disposal of TSCA and non-TSCA waste 
in appropriate landfills; cap soils exceeding residential PRGs; 
TPH cleanup levels, and exceeding 1 ppm PCBs; site restoration 

Housing, school, park, 
marina, office building 

Housing, school, park, 
marina, office building 

Intrusive restrictions 

Intrusive restrictions, 
Partial access restrictions 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

(capping) 

10 ppm (excavation) 
1 ppm (capping) 

Residential PRGs 
(capping) 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

(capping) 

10 ppm (excavation) 

1 ppm (capping) 

Residential PRGs 

(capping) 

II RAA 4) Excavation and Landfill 
rT._^^^, 
lJtspo>w 

RAA 5) Hot Spot Removal and 
Institutional Controls 

I 

Excavate all soils above cleanup levels; disposal of TSCA and 
non-TSCA waste in appropriate landfills; site restoration; 
wetland restoration; site perimeter fencing 
Excavate all soils above cleanup levels; disposal of TSCA and 
non-TSCA waste in appropriate landfills; site restoration; site 
perimeter fencing 

Excavate all soils above cleanup levels; disposal of TSCA and 
RAA 6) Hot Spot Removal and Fencing non-TSCA waste in appropriate landfills; site restoration; site 

perimeter fencing 

RAA 7) Hot Spot Removal and 
Capping 

Excavate all soils above 100 ppm PCBs; disposal of TSCA and 
non-TSCA waste in appropriate landfills; cap soils exceeding 
industrial PRGs, TPH cleanup levels, or 25 ppm PCBs; site 
restoration; site perimeter fencing 

Non-office warehouse, 
equipment storage, 
electrical substation 

Non-office warehouse, 
equipment storage, 
electrical substation 

Non-office warehouse, 
equipment storage, 
electrical substation 

Land use restrictions, 
Intrusive restrictions 

Site access restrictions 
Land use restrictions, 
Intrusive restrictions 

Site access restrictions 

Land use restrictions, 
Intrusive restrictions 

Site access restrictions 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

10 ppm 

25 ppm 

50 ppm 

Residential PRGs 

Industrial PRGs 

Industrial PRGs 

Non-office warehouse, 
equipment storage, 
electrical substation 

Land use restrictions, 
Intrusive restrictions 

Site access restrictions 

IIRi’ ^. - . _ . _.. 
4A 80 nxcavaflon and tanmlll 

n. “,sposal (“No Access Restrictions”) 

Excavate all soils above cleanup levels; disposal of TSCA and 
non-TSCA waste m appropriate landfills; site restoration; 
wetland restoration 

RAA 8a) Excavation and Landfill 
Disposal (“Access Restrictions”) 

Excavate all soils above cleanup levels in open areas; fence 
wooded/wetland areas; disposal of TSCA and non-TSCA waste 
in appropriate landfills; site restoration 

k/far;n.z F;rh;n” l.m4”” I -,.1*,,...,.~ I 
..-... ..A., ““&““+/ “YL”.L& 

community park 
I 

Land use restrictions 
I 

i 0 ppil - 1 rqunu) 

I 

Risk-based goals 
40 ppm - TPH(DR0) 

1.7 ppm 
(see Table 2-14) 

Marina, fishing, boating, 
community park 

Land use restrictions, 
Partial access restrictions 

10 ppm - TPH(GR0) 
40 ppm - TPH(DR0) 

1.7 ppm 
Risk-based goals 
(see Table 2-14) 



TABLE 4-2 
GROUNDWATER REMEDIAL ACTION ALTERNATIVE SUMMARY TABLE 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
FEASIBILITY STUDY, CTO-0219 

MCB CAMP LEJEUNE, NORTII CAROLINA 

Alternative Description! Components Land Use Controls Needed 

GWRAA 1) No Action No remedial action or institutioniil controls None 
GW-RAA 2) Groundwater Monitoring Groundwater monitoring of representative site monitoring wells to Aquifer use restrictions 
and Institutional Controls evaluate metals/pesticides constituents. Implementation of aquifer Intrusive restrictions 

use restrictions. 



TABLE 5-l 
RAA 2 - EXCAVATION AND LANDFILL DISPOSAL (HIGH-OCCUPANCY LAND USE, NO ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE (‘) 
Ooereble Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
MCB, Camp Lkjeune, North Carolina 

C. Contaminated Stormwater Management 
D. Grouting of Pipe and Inlet Removal I Disposal 
E. Erosion Protection 
F. Wetland Boundary Delineation 
G. Rails-to-Trails ROW Investigation 

.-__. __--_-______ 

I 1 LS 1 $10,000~ $10,000~1ncludes collection, sampling, pumping, and transport to Lot 203 treatment plant 
1 1 LS 1 $l,OOOl ~~$1,0001Engineering Estit mate -grout 40 feet of 12-inch diameter pipe with concrete 

I 1 1 LS I $10,000l $lO,OOO~Engineering Estimate 
1 1 LS I $5,0001 $&OOOjEngineering Estimate 

nat&l I 1 1 LS I $2,500) $2,5001Engineering Estit 
E,,k,“,d I I I cc0 I-liQl 

2ement 
: 2nn1 m223n-2nn-n26m 

“YYSY.ca, 1 .pur,u I Y 
I. Excavation and Site Restoration 

A. Excavation of Contaminated Soil tp’ 7600 CY $3.43 $26.062 Means Site Work 2002 (02315-400-1200) (02315-400-0020) Add 10% for Level D 
B. Solidification of La9oon Sediments 350 CY $100.00 $35,000 Engineering Estimate (mix with flyash, time, or cement) 
C. Excavation of Solidified Sediments from Lagoon 700 CY $11.56 $8,095 Means Site Work 2001 (02315-400-0550) (02315-400-0020) Add 10% for Level D -. 

i-400-0550) (02315-400-0020) Add 10% for Level D II 
D. Excavation of Wetland Soils 

E. Confirmatory Sampling 13) 

E Fllrca I anr(‘il, lxx-.nc*l mrn.3. ml nnm\ 

600 CY $11.56 $6 939 Means Site Work 2001 (02315 
’ Wetland soils will be spread 01 

I YUUII L~IlYllll Y’Yp”uY’ \’ vu.? . “V pqd”‘, 

G. Off-Site Landfill Disposal (PCBs > 50 ppm) 
H. Off-Site Landfill Transport, (PC@+ > 50 ppm) 
I. Analytical/Waste Profiles for Off-site Disposal 
J. Decontamination Of Equipment 

400 

,91F;* 

EA 

l-.-m 
,Ll”” 

293 ‘“” Ton 
293 Ton 

1 LS 
1 LS 

$580 

cc 
$1;; 
$110 

$10,000 
$5,200 

$232,000 
Analysis for SVOCs, PCBdPe 
collection/handling. Assume l( 

c&l ,011 Tr~ncnnrt L-. ram.3 I wwd‘ill rlid 

iler upland areas for dewatering 
sticides& TPH. Includes $5O/sample for 
30 samoles/acre. 

vvU,, yy I ,=,rur,U1. Lv y_uti LClllUllll, ,,,iance of 4 miles each way estimate 
$32,760 Vendor Quote: Disposal Fee plus focal and state taxes - Model City, NY 
$32,175 Vendor Quote (From Camp Lejeune to Model City. NY) 
$10,000 11 samples (Base landfill) @ $500/ea plus 3 TCLP (TSCA landfill) @ $1500/ea 

$5,200 Engineering Estimate Environmental Means 2001 (19-04-0626) 
t-200-0540) (Al2.1-724-1550), Assume source is on- l 

II K Backfill (bring site to within 6” of original grade) I ICYI 5023 $16.301 $81,88Ol 
Means Site Work 2001 (0232C 

I. Design/Engineering Support 
II. Construction Management 

1 LS 1 $124,8651 $124,8651Assume 12% of total t 
! 1 1 LS 1 $83,2431 $83,2431Assume 8% of total direct capital cost 

Ill. Project Management 
TOTAL - PROFESSIONAL SERWCES COSTS 

ANNUAL OPERATION & MAINTENANCE COSTS 
TOTAL -ANNUAL O&M COSTS 

TOTAL PROJEt 

1 LS $62,433 $62,433 Assume 6% of total direct capital cost 
$270,541 

$0 

II 
v 

Notes: 

:T COST SUMMARY I I I I I 
DIRECT CAPITAL COSTS 1 1 $1,040,5421 

OOIFLCrnrin,“, C#z:E)I,,PCt2 PnPTPl I I I c.O~fl Cl.1 r”“rcilc7,“,.~L UL” “I”L.J UV.zI.3 SL,“,i)Lt I 

PRESENT WORTH OFANNUAL O&M COSTS 
TOTAL PROJECT COST 

(1) Estimated accuracy of cost estimate is -30% to .t50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Wetland soils to be spread over the contaminated upland area for dewatering are included in excavation quantity due to the double handling of material required. 
(3) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-2 
RAA 2a - EXCAVATION AND LANDFILL DISPOSAL (HIGH-OCCUPANCY LAND USE, ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE (‘I 
Operable Unlt No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
Marine Corps Base, Camp Lejeune, North Carolina 

II. Excavation 
A. Excavz 
B. Solidificarton or Lago 
C. Excavation of Sedim,,..= IIvlI1 LUyvv,I 

D. Confirmatory Sampling (‘) 

and Site Restoration 
ttion of Contaminated Soil 
--‘-- -“---IonSediments 

c.ntc fmm I a”.-.r.m 

$28,500 

$19,547 Means Site Work 2002 102315-400-1700~ (07315-4On-on701 Add in% for I PVCI n -,_-__ - .-- .-__, \_-_._ .-- ----I. .-- - ,- .-, --. -. - 
$3: nnn c..-: ^^^_ i..^ C^,:-^a^ ),UUV ~ly~lcr;r~ly ESLU~XX (mix with flyash, lime, or cement) 

, I”” , -. _a . ‘-“, QP ,J.O95 Means Site Work 2001 (02315-400-0550) (02315-400-0020) Add 10% for Level D 

300 EA $580 
$.74 ooo Analysis for SVOCs, PCBs/Pesticides& TPH. Includes $50/sample for 

’ mll~rtinnlhanrflinn 

E. Base Landfill Disposal (PCBs < 50 ppm) 
F. Off-Site Landfill Dispos: 

G. Off-Site Landfill Transport. (PCBs > 50 ppm) 
1. Analytical/Waste Profiles for Off-s”~ -’ -’ 

I. Decontamination Of Equipn ’ 

II (PCBs z= 50 ppm) 

ire ulsposal 
ienr 

i 9308 1 Ton 
I 293 I Ton 

I 
; 

I I 
1 ;“s I 

I 4087 I CY I 

94 ‘“, 

$l.-, 171 

$l’^’ I”, 
$8,5~,, ‘I’ll 
#.I- r\*..r 93,L”“, 

$16.301 

_ .“,---, . . . . ..- rv.. .- _--I ,..,rdfill, distance of 4 miles each way (estimate) 
LR:, 76nlVmdnr &mtw nifnnsal FPP nltm Innal am-l ctatn 1svm _ hrlnrfal f!ih, NV 

$Afi !i?.RITranannti tn Race I an 

_“&,, -“, . .,*.--. -” .,.-. I.“P . . ..-. . “” 
#?.nr\ .-Prl,r--A-. t-..__.^ ,I---- em- 

.g”)““” Y “U,“y’“Y \.a..“” IUIIUI 
$5,200 Engineering Estimate 

$66,611 
Means Site Work 200’ 
t3^^^ L,.-.,.... ^-^^ i..^ 

.--... 

.L  ̂ I_ 

. . . . “., 

TiYE 

“.a. 
- L I. I 

II 

11 J. Backfill (bring site within 6” of original grade) 

La,“““” I” I”I”ue:I tiny, l”l) 

Qn GnnlQ ~amnla@ rRac~ InnAfill) 0 $500/ea plus 3 TCLP (TSCA landfill) Q $1500/ea 
Environmental Means 2001 (19-04-0626) 
I (02320-200-0540) (A12.1-724-1550). Assume source is on- 

I 0d~ti UU~UVW ~.I~‘cI, III&ides placement/compaction 
K. Top Soil (6-inches) 2275 CY $30.00 $68,264 Means Site Work 2001 (02315-200-7010) (02320-200-0540) (A12.1-724-1550) 
L. Fine Grading/Stormwater Controls 3.5 AC $2,800 $9,800 Means Site Work (02300-440-0100) 
M. Revegetation 3.5 AC $2,500 $8,750 Engineering Estimate 
N. Fencing (8’ chain-link fence’ 

I.- “31 $48,670 Means Site Work 2001 (02820-528-0920) 
Subtotal 1 $563,909 

Subtotal - Direct Capital Costs I $592,409 
13 Total 35% contingency (20% scope and 15% bid contingency) 

TOTAL - DIRECT CAPlJAL COSTS $799,752 
PROFESSIONAL SERVICES 
I. Design/Engineering Support 1 LS $95,970 $95,970 Assume 12% of total direct capital cost 
II. Construction Management 1 LS $63,980 $63,980 Assume 8% of total direct capital cost 
Ill. Project Management 1 LS $47,985 $47,985 Assume 6% of total direct capital cost 
IV. Institutional Controls 1 LS $5,000 $5,000 Partial access restrictions 

TOTAL - PROFESSIONAL SERVICES COSTS $212,936 
ANNUAL OPERATION & MAINTENANCE COSTS 

TOJAL -ANNUAL O&M COSTS $0 
TOTAL PROJECT COST SUMMARY 

DlRf CT CA PITAL COSTS I I I $799,7521 II 

II Scope & Bid Confhgency I I I $207,34 

II 

PROFESSIONAL SERVICES COSTS’ 
PRESENT WORTH OFANNUAL O&M COSTS 

Notes: 
(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-3 
RAA 3 - EXCAVATION AND CAPPING (HIGH-OCCUPANCY LAND USE, NO ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE (‘I 
Operable Unit No. 19, Site 84/Bulldlng 45 Area 

Feasibllitv Studv CTO-0219 
Marlne Corps Base, Camp Lejeune, North Carolina 

Cost Item 1 Quantity 1 Units 1 Unit Cost 1 Total Cost 1 Assumptions (Basis of Cost Estimate) 
n,ncr.-r c.lnlt.l rrnrrrr I I I I I I 
YW’CII I btw-1 I HL b”G I u 

I, Site Preparation 
A. Mobilization/Demobilization 

I I I I 

I 1 I LS I $15,0001 $15,000 Engineering Judgement 
‘8 Means Site Work 2001 (02230-200-0260) II 8. Clearing and Grubbing (Wetlands and Wooded Area) I 1.3 I AC I $5,6751 $7,37 

C. Contaminated Stormwater Management ! 1 1 LS I $5,0001 $5,0001lncludes collection, sampling, pimping,nspofi to Lot 203 treatment plant 
II D. Grouting of Pipe and Inlet Removal I Disposal ! 1 I LS I $1 ,OOOl $1,000 Engineering Estimate - grout 40 feet of 12-inch diameter pipe with concrete 
I E. Erosion Protection I 1 I LS I $10,000~ $1 0,ooc I Engineering Estimate 

F. Wet1 and Boundary Delineation 1 I LS 1 $5,0001 , 65,000 Engineering Estimate 
G. Rails-to-Trails ROW Investigation I 1 I LS I $2,5001 $2,500 Engineering Estimate 

Subtotal I I I I $45,878 
11. Excavation pm-4 Cih R)nrtnntinn I 

X.II” “I.., I ILT.T~“IcAI,“II 

ion of Contaminated Soil A.Excavatl. ~~ ~... 
B. Solidification of Lagoon Sediments 
C. Excavation of Solidified Lagoon Sediments 

t I I 

1 3200 1 CY 1 

I 350 I CY I 
1 700 1 CY 1 

I I 

$3.431 $10.974jMeans Site Work 2002 ~0231!i-4nn-l3nn\ in3Rl&mn.nn3m Ad-i in% fnr I PWPI n II _-. .- 
$100.00l 

$11.56) 

7--v-- ---. . -.._ -...-__ - ,_--._ .-- .---, \---.- .“_ II---,,.“- .“,“.“. -“.“, I 
$35,0001Engineering Estimate (mix with flyahs, lime, or cement) 

$8,0951Means Site Work 2001 (02315-400-0550) (02315-400-0020) Add 10% for Level D II 

D. Excavation of Wetland Soils I 1 I LS I $5,000 , I 
$5 ooo 

I 
One isolated hit in wetlands. 1 
unlnnrf areas for nanninn 

, 

Ton I kR3 7fif 

K. Backfill (bring site back to original grade plus 12’ soil cap) I 9896 CY $16.301 $161,3081 
Means site won 
rbr~ h,...“,., c,rn 

L. Top Soil (6 inches) 
M. Fine GradingIStormwater Controls 
N. Restoration of Wetlands 
0. Revegetation 
P. Fencing (8’ chain-link fence) 

Subtotal 
Subtotal - Direct Capital Costs 

Scape & Bid Contingency 
TOTAL - DIRECT CAPITAL COSTS 

PROFESStONAL SERVICES 
I. Design/Engineering Support 
II. Construction Management 
Ill. Project Management 
IV. Institutional Controls 

TOTAL -PROFESSIONAL SERVICES COSTS 
ANNUAL OPERATION & MAINTENANCE COSTS 

TOTAL -ANNUAL O&M COSTS 
TOTAL PROJECT COST SUMMARY 

DIRECT CAPITAL COSTS 

,Ycl=r YYI,V,. -,=a, includes placement/compaction 
3181 CY $30.00 $95,433 Means Site Work 2001 (02315-200-7010) (02320-200-0540) (Al 2.1-724-1550) 
4.7 AC $2,800 $13,160 Means Site Work (02300-440-0100) 
0.3 AC $100,000 $30,000 Engineering Estimate 
4.4 AC $2,500 $11,000 Engineering Estimate 
910 LF $31 $28.210 Means Site Work 2001 (02820-528-0920) 

$522,652 
$568,530 
$198,985 Total 35% contingency (20% scope and 15% bid contingency) 
$767,515 

1 LS $115,127 $115,127 Assume 15% of total direct capital cost 
1 LS $76,751 $76,751 Assume 10% of total direct capital cost 
1 LS $61,401 $61,401 Assume 8% of total direct capital cost - includes deed restrictions 
1 LS $5,000 $5,000 Intrusive restrictions 

$258,280 

$0 

I $767,515 

Notes: 

PROFESSIONAL SERWCES COSTS $258,280 
PRESENT WORTH OF ANNUAL O&M COSTS 

TOTAL PROJECT COST 

(I) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative lo other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-4 
RAA 3a - EXCAVATION AND CAPPING (HIGH-OCCUPANCY LAND USE, ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE (‘) 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
MCB, Camp Lejeune, North Carolina 

x4, bm-l,AL b”JlD 

1. Site Preparation 
A. Mobilization/Demobilization 1 LS $15,000 $15,000 Engineering Judgement 

B. Contaminated Stormwater Management 1 LS $5,000 $5,000 Includes collection, sampling, pumping, and transport to Lot 203 treatment plant 

c. Grouting of Pipe and Inlet Removal / Disposal 1 LS $1,000 $1,000 Engineering Estimate - grout 40 feet of 1Pinch diameter pipe with concrete 
D. Erosion Protection 1 LS $5,000 $5,000 Engineering Estimate 
E. Rails-to-Trails ROW Investigation 1 LS $2,500 $2,500 Engineering Estimate 

Subtotal $28,500 

It II. Excavation and Site Re: storation 
ninatd Snil 

I I I I I 
I 77nn I cy I fn73i ri4n.i 7nm m7m F;.dnn.nn7m inx fnr I n II 

Disposal (PCBs ~50 ppm) 
josal (PCBs > 50 ppm) 

Transport. (PCBs > 50 ppm) 
:aWWaste Profiles for Off-site Disposal 
lmination Of Equipment 

J. Backfill (bring site back to original grade plus 12” soil Cap) 

sater Controls 

4808 
293 
293 

1 
1 

8112 

3.7 

Ton 
Ton 
Ton 
LS 
LS 

CY 

$110 
$6,500 
$5,200 

$16.30 

$2,8001 

$24,038 Transport to Base Landfill, distance of 4 miles each way (estimate) 
$32,760 Vendor Quote: Disposal Fee plus local and state taxes - Model City, NY 
$32,175 Vendor Quote (From Camp Lejeune to Model City, NY) 

$6,500 4 samples (Base landfill) @ $5OO/ea plus 3 TCLP (TSCA landfill) @ $15OO/ea 
$5,200 Engineering Estimate Environmental Means 2001 (1 g-04-0626) 

$132 223 Means Site Work 2001 (02320-200-0540) (A12.1-724-1550), Assume source is on- 
’ Base borrow area, includes placement/compaction 

3rk 2001 (02315-200-7010) (02320-200-0540) (A12.1-724-1550) 
$10,3601Means Site Work (02300-440-0100) 

Engineering Estimate 
Means Site Work 2001 (02820-528-0920) 

Total 35% contingency (20% scope and 15% bid contingency) 

IV. Institutional Controls 
TOTAL -PROFESSIONAL SERVICES COSTS 

ANNUAL OPERATION & MAINTENANCE COSTS’ 
TOTAL -ANNUAL O&M COSTS 

TOTAL PROJECT COST SUMMARY 
DIRECT CAPITAL COSTS 

1 LS $10,000 $10,000 Intrusive and partial access restrictions 
$221,489 

$0 

$640,874 
II 

II 

------. -___ _.--- -----fi 
P~urrasrON~is;tn~~L‘t:SL‘u~?~ 

PRESENT WORTH OFANNUAL O&M COSTS I 
$221,489’ 

I $0 I 

Notes: 

TOTAL PROJECT COST] $882,3631 
I 

(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



Cost Item Quar 

UIRECT CAPITAL COSTS 

It 

I I I I 
I. Site Preparation I 

TABLE 5-5 
RAA 4 - EXCAVATION AND LANDFILL DISPOSAL (LOW-OCCUPANCY LAND USE) 

BUDGETARY COST ESTIMATE f’) 
Operable Unit No. 19, Site 841Bullding 45 Area 

Feasibility Study CT08219 
MCB, Camp Lejeune, North Carolina 

A. Mobilization/Demobilization 1 LS $15,000 $15,000 Engineering Judgement 

B. Contaminated Stormwater Management 1 LS $5,000 $5,000 Includes collection, sampling, pumping, and transport to Lot 203 treatment plant 
C. Grouting of Pipe and Inlet Removal I Disposal 1 LS $1,000 $1,000 Engineering Estimate - grout 40 feet of IBinch diameter pipe with concrete 
0. Erosion Protection 1 LS $5,000 $5,000 Engineering Estimate 
E. Rails-to-Trails ROW Investigation 1 LS $2,500 $2,500 Engineering Estimate 

Subtotal $28,500 

II. Excavation and Site Restoration 
A. Excavation of Contaminated Soil 
B. Solidification of Lagoon Sediments 
C. Excavation of Sediments from Lagoon 

D. Confirmatory Sampling r2) 

E. Base Landfill Disposal (PCBs < 50 ppm) 
F. Off-Site Landfill Disposal (PCBs > 50 ppm) 

G. Off-Site Landfill Transport. (PCBs > 50 ppm) 
H. Analytic&Waste Profiles for Off-site Disposal 

I. Decontamination Of Equipment 

II J. Backfill (bring site back to within 6 inches of original grade) 
11 (uzua~-m~-us4o~ (Al 2.1-/24-l 550), ASSUme source is on- II 

K. Top Soil (binches) 
L. Fine Grading/Stormwater Controls 
M. Revegetation 

I ,#,dudes placementlcompaction 
1500 CY $30.00 $45,000 Means Site Work 2001 (02315-200-7010) (02320-200-0540) (Al 2.1-724-l 550) 

2 AC $2,800 $5,600 Means Site Work (02300-440-0100) 
2 AC $2,500 $5,000 Engineering Estimate 

11 N. Fencing (8’ chain-link fence) 1 2210 1 LF 1 $31 I $68,5101Means Site Work 2001 (02820-528-0920) ~~~~~ -11 

II. Construction Management 

Subtotal 
Subtotal - Direct Cep/te/ Costs 

Scope & Bid Contingency 

Ill. Project Management 

TOTAL - DiRECT CAPiTAL COSTS 
PROFESSIONAL SERVICES 

/I. DesignlEngineeringSupport 

IV. Institutional Controls 

! 

TOTAL - PROFESSIONAL SERViCES COSTS 
ANNUAL OPERATION 81 MAINTENANCE COSTS 

TOTAL -ANNUAL O&M COSTS 
TOTAL PROJECT COST SUMMARY 

f7lRFt-T PAPITA PnCT@ 
,. -...--. --.. ,,m.. V”“,“, 

1 

$420,160 

LS 560,569 

$448,660 

560,569 Assume 10% of total direct capital cost 

$157,031 Total 35% contingency (20% scope and 15% bid contingency) 

1 LS 

$605,691 

548,455 $48,455 Assume 8% of total direct capital cost 

1 

1 

1 LS 1 

LS 

$96,8541 

515,000 

$90,8541Assume 15% of total direct capital r 

$15,000 Land use, intrusive, and site access restrictions 

:0S.t 

$214,878 

II 

50 

I I I $605,69i, 31 

PROFESSiONAL SERVICES COSTS 
PRESENT WORTH OF ANNUAL O&M COSTS I 

$214,878 

I I I 501 II 
Notes: 

TOTAL PROJECT COST1 I I I $820,5681 

(1) Estimated accuracy of cost estimate Is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 
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TABLE 5-6 
RAA 5 - HOT SPOT REMOVAL AND INSTITUTIONAL CONTROLS (LOW-OCCUPANCY LAND USE) 

BUDGETARY COST ESTIMATE r’) 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
MCB, Camp Lejeune, North Carollna 

Cost Item Quantity Units Unit Cost j Total Cost 
DIRECT CAPITAL COSTS 

Assumptions (Basis of Cost Estimate) 

I. Site Preparation 
A. Mobilization/Demobilization 1 LS 
8. Contaminated Stormwater Management 

$15,000 
1 

$15,000 Engineering Judgemen! 

C. Grouting of Pipe and Inlet Removal / Disposal 
LS _ $5,000 

1 LS $1,000 
$5,000 Includes collection, sampling, p p g p urn in , and trans art to Lot 203 treatment fant p 

D. Erosion Protection 1 LS 
$1,000 Engineering Estimate - grout 40 feet of 12-inch diameter pipe with concrete 

E. Rails-to-Trails ROW Investigation 
$5,000 $5,000 Engineering Estimate 

1 LS $2,500 
Subtotal 

$2,500 Engineering Estimate 

II. Excavation and Site Restoration 
$28,500 

A. Excavation of Contaminated Soil 3100 CY $3.43 
B. Solidification of Lagoon Sediments 350 CY $100.00 

$10,631 Means Site Work 2002 (02315-400-1200) (02315-400-0020) Add 10% for Level D 

C. Excavation of Sediments from Lagoon 700 CY $11.56 
$35,000 Engineering Estimate (mix with flyash, lime, or cement) 

$8,095 Means Site Work 2001 (02315-400-0550) (02315-400-0020) Add 10% for Level D 

D. Confirmatory Sampling r2) 150 EA $580 887 ooo Analysis for SVOCs, PCBslPesticides& TPH. Includes $5O/sampte for 
’ 

E. Base Landfill Disposal (PCBs < 50 ppm) 5408 
collection/handling. Assume 100 samples/acre. 

F. Off-Site Landfill Disposal (PCBs > 50 ppm) 
$27,038 

293 $32,760 
Transport to Base Landfill, distance of 4 miles each way (estimate) 

G. Off-Site Landfill Transport. (PCBs > 50 ppm) 293 Ton $110 
Vendor Quote: Disposal Fee plus local and state taxes - Model City, NY 

H. AnalyticakWaste Profiles for Off-site Disposal 1 LS $6,500 
$32,175 Vendor Quote (From Camp Lejeune to Model City, NY) 

I. Decontamination Of Equipment 1 LS $5,200 
$6,500 4 samples (Base landfill) Q $500/ea plus 3 TCLP (TSCA landfill) 0 $1500/ea 

J. Backfill (bring site back to within 6 inches of original grade) 

$5,200 Engineering Estimate Environmental Means 2001 (1 g-04-0626) 

2561 CY $16.30 $41,741 Means Site Work 2001 (02320-200-0540) (Al 2.1-724-l 550) Assume source is on- 

K. Top Soil (6-inches) 1189 CY $30.00 
Base borrow area, includes placement/compaction 

L. Fine Grading/Stormwater Controls 2 AC 
M. Revegetation 

$2,800 
$35,676 Means Site Work 2001 (02315-200-7010) (02320-200-0540) (~12.1-724-1550) 

2 AC $2,500 
$5,600 Means Site Work (02300-440-0100) 

N. Fencing (8’ chain-link fence) 2210 
$5,000 Engineering Estimate 

LF $31 $68,510 Means Site Work 2001 (02820-528-0920) 

Subtotal - Direct Cap/tat Costs 
Scope & Bid Contingency 

$429,426 

TOTAL - DIRECT CAPITAL COSTS 
PROFESSIONAL SERVICES 

~~~~,~2!~ Total 35% contingency (20% scope and 15% bid contingency) 
, 

I. Design/Engineering Support 1 LS 
II. Construction Management 

$86,959 
1 

$86,959 Assume 15% of total direct capital cost 

Ill. Project Management 
$57,972 

1 LS 
IV. Institutional Controls 

$46,378 
Assume 10% of total direct capital cost 

1 LS $15,000 
$46,378 Assume 8% of total direct capital cost 

TOTAL -PROFESSIONAL SERVICES COSTS 
$15,000 Land use, intrusive, and site access restrictions 

ANNUAL OPERATION & MAINTENANCE COSTS 
$206,309 

TOTAL -ANNUAL O&M COSTS 
TOTAL PROJECT COST SUMMARY 

$0 

DlRECT CAPITAL COSTS, 
PROFESSiONAL SERVICES COSTS 

I $579,725)- 

II PRESENT WORTH OFANNUAL O&M COSTS I I I I 
$206,309 

fw 

I 
Notes: 

TOTAL PROJECT COST/ $786,Oiil 

(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-9 
RAA 6 - HOT SPOT REMOVAL AND FENCING (LOW-OCCUPANCY LAND USE) 

BUDGETARY COST ESTIMATE (‘) 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
MCB, Camp Lejeune, North Carolina 

I Cost Item Quantity 

[DIRECT CAPITAL COSTS I I I 
Prnnaratinn 

and Site Restoration 

. _..__ .ltion of Contaminated Soil 
B. Solidification of Lagoon Sediments 

$3,086 Means Site Work 2002 (02315-400-l 200) (02315400-007nj A& 1 noA fnr 1 pvnl n --, . .-- ._,” .“. --.“. I II 

$35,000 Engineering Estimate (mix with flyash, lime, or cement) II 

C. Confirmatory Sampling ‘2) 25 I I EA $1,2101 

D. Base Landfill Disposal (PCBs < 50 ppm) 
E. Off-Site Landfill Disposal (PCBs > 50 ppm) 
F. Off-Site Landfill Transport. (PCBs > 50 ppm) 
I *erl~*inolAlfnr+,-. Oe4ilar +nr Affa4+n IVenncal 

1058 
293 
293 

4 

Ton 
Ton 
Ton 
IC 

yl”“,“u,t’~‘” I”, “I 
$5,288 Transport to Base 

$32,760 Vendor Quote: Di-, ___. . -_ r.YV IVV... 
$32,175 Vendor Quote (From Camp Lejeune to 

QC nnn 4 ““ml-.,* tn.arr\ lonA,ill\ 6-a QEI-IAL... ..I*, 

-. .I V.U.” . ..II”” I 

Model City, NY) 
. 9 TPI D ITCPI 1. 

II 

I. n,,a,y,,~avrra~,~ r ,“tllru I”1 “ll-i)ll= vm+Nua~ I 

; 
I I 

I ;; I 
V~,“““, WU,“““, I oa*ty,r \vamz ~cul”Wl, 

H. Decontamination Of Equipment $5,200( 
w .+w”“,CiQ fJ’“J 4 *“l-r , I .~,n landfill) Q $1500/ea 

$5,2001Engineering Estimate Environmental Means 2001 (19-04-0626) 
I r I 1.. ~--m..-.., I 

2001 (02320-200-0540) (Al 2.1-724-l 550), Assume source is on- 
I. Backfill (bring site to within 6” of original grade) 

J. Top Soil (&inches) 
K. Fine Grading/Stormwater Controls 
L. Revegetation 
.a r---t-- In, _I__?- 1?_&_ I----\ 

1004 

196 
1 
1 

I nn.,-b 

CY 

CY 
AC 
AC 
IC 

$16.30 

$30.001 

$2, 
$2, 

$16,370 
Means 5118 worK 
Base borrow are&, I, ItiIUUc= PI< 

$5.871 IMeans Site Work 2001 (0231! 

$30,2501 
Analysis for SVOCs, PCBs/Pesticides& TPH-double cost for quick turn. 

1 innla*rlnr +cemenf/compaction 

Subtotal - Direct Capita/ Costs 
Scowe & Eid Continoencv 

Li- 

,800 .~‘- 
_ _ ,__- j-200-7010) (02320-200-0540) (A12.1-724-1550) 

$2,800 Means Site Work (02300-440-0100) 
,500 $2,500 Engineering Estimate 
$31 $68,510 Means Site Work 2001 (02820-528-0920) 

$244,810 
2768.310 

lTAL COSTS 1 TOTAL - DIRECT CA/?. _ _- _ _ - _ - 
PROFESSIONAL SERVICES 
1. Design/Engineering Support 
II. Construction Management 
III. Project Management 
IV. Institutional Controls 

TOTAL - PROFESSIONAL SERVICES COSTS 
ANNUAL OPERATION & MAINTENANCE COSTS 

1 
_-_-,-._ 

I I 
$93,908 Total 35% contingency (20% scope and 15% bid contingency) 

I & 7~62,218 

1 LS $72,444 $72,444 Assume 20% of total direct capital cost 
1 LS $54,333 $54,333 Assume 15% of total direct capital cost 
1 LS $36,222 $36,222 Assume 10% of total direct capital cost 
1 LS $15,000 $15,000 Land use, intrusive, and site access restrictions 

$177,998 

TOTAL -ANNUAL O&M COSTS $0 ~ 
TOTAL PROJECT COST SUMMARY 

DIRECT CAPITAL COSTS $362.218 II 
II -----I p~of~~sio~~i SEfqVjL’ES L‘“s ,s 

I I , 

II 
PRESENT WORTH OF ANNUAL O&M COSTS I I I I 

$1771998’ 
$0 I II 

1 
Notes: 

TOTAL PROJECT COST 1 I I I $540,217) 

(1) Estimated accuracy of cost estimate Is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-8 
RAA 7 - HOT SPOT REMOVAL AND CAPPING (LOW-OCCUPANCY LAND USE) 

BUDGETARY COST ESTIMATE (I) 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
Marine Corps Base, Camp Lejeune, North Carolina 

Cost Item 

DIRECT CAF” -’ ----- VIAL c;UZil3 

I. Site Prep; .-.._.. rratinn 

A. Mobilization/Demobilization 
B. Contaminated Stormwater Management 
C. Grouting of Pipe and inlet Removal / Disposal 
D. Erosion Protection 
- e . . .- ..- -,I~ s-s., . . . -..~ 
t. Halls-to- I raris nuw mvesrigarion 

1 Quantity 1 Units 1 Unit Cost 1 Total Cost 1 Assumptions (Basis of Cost Estimate) 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
1 LS $15,000 $15,000 Engineering Judgement 
1 LS $2,500 $2,500 Includes collection, sampling, p UI?IPing, and transport to Lot 203 treatment plant 
1 LS $1,000 $1,000 Engineering Estimate - grout 40 feet of 1Pinch diameter pipe with concrete 
1 LS 52,500 $2,500 Engineering Estimate 

I m a.,.. -^^ “.^ --,.I- . . - “mate I 1 1 IA 1 sz,ouu~ gz,suuftngineenng tstll 

and Site Restoration 
__ -_____ -lion of Contaminated Soil (>lOO ppm PCBs) 

B. Solidification of Lagoon Sediments 

30 
350 

CY 
CY 

$3.43 
$100.00 

$103 Means Site Work 2001 (02315-400-1250) (02315-400-0020) Add 10% for Level D II 
$35,000 Engineering Estimate (mix with flyahs, lime, or cement) -----II ~~ 

C. Confirmatory Sampling I*) 
D. Off-Site ! Landfill Disposal (PCBs > 50 ppm) 
E. Off-Site Landfill Transport. (PCBs > 50 ppm) 
I. AnalyticalWaste Profiles for Off-site Disposal 

G. Decontamination Of Equipment 

1 10 1 EA 1 $1801 $1,800 PCB analysis-double cost for quick turn. Include $50/sample for collection/handling. 

1 45 1 Ton j $1121 $5,040 Vendor Quote: Disposal Fee plus local and state taxes - Model City, NY 
45 Ton $110 $4,950 Vendor Quote (From Camp Lejeune to Model City, NY) 
1 LS $1,500 $1,500 1 TCLP (TSCA landfill) @ $1500/ea 
1 LS $5,200 $5,200 Engineering Estimate Environmental Means 2001 (1 g-04-0626) 

I . . ,... ..* 
‘( 2001 (02320-200-0540) (A12.1-724-1550). Assume source is on- , 

H. Backfill (bring site back to original grade plus 12” soil cap) 

I. Top Soil (6 inches) 
.I. Finn GradindStormwater Cnntrols 

2587 

1147 
2 

CY 

CY 
AC 

$16.30 

$30.00 
$2.Aml 

$42,163 
Means bee won 
Base borrow are 

$34,420 Means Site Work. -- ,--- 
Means Sib Wnrk lO??MXLAAO- 

a. includes placement/compaction 
( 2001 102315-200-7010) (02320-200-0540) (Alzl-724-1550) 

nr nn, 

1 VICES COSTS $203,556 
; 
I fmhl cn.cl-32 an il TOTAL - ANNUA, w...... _...w. -, I I I Y”, 

TOTAL PROJECT COST SUMMARY I I I I I 
DlRECT CAPITAL COSTS 1 $314,2601 

II 
Notes: 

PROFESS/On IAL SERVICES COSTS 
PRESEIVT GVORiii OF 

.I 1-e-m 
’ ANNUAL c&M b4~3 I S 1 I I 

I $203,556/ 

‘AL PROJECT COST! I I 
I $01 

TO7 1 $517,8171 I 

(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives, 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-9 
RAA 8 - EXCAVATION AND LANDFILL DISPOSAL (RECREATIONAL LAND USE, NO ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE r’) 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
MCB, Camp Lejeune, North Carolina 

19 of Pipe and Inlet Removal/Disposal 
n Pmtantinn 

1” 1 LS $5,0 
to-Trails ROW investigation 1 LS $2,560 $2,500 En 

Subtotal $49,175 

7200 CY $3.43 $24,691 Means Site Wori 

D. Excavation of Wetland Soils 

E. Confirmatory Sampling (8 

F. Base Landfill Disoosal fPCl3s .Z 50 oom) 

CY 

EA 

Tnn 

$11.56 

$580 

S3 46g Means Site Work 2001 (02315-400.0550) (0: 
’ Wetland soils will be spread ov 

s203 ooo Analysis for SVOCs, PCBs/Pes 
’ collection/handling. Assume ln 

> 50 ppm) 293 1 Ton 1 $1121 : 

z- 50 ppm) 1 293 1 Ton 1 $32,li 
I I 

$1101 
+,n m-ml 

II K. Backfill (bring site to wilhln 6’ of original grade) I 5027 I cy I $16.301 $81.9351, 
Means Site Work 

N. Restoration of Wetlands 
^^ . . . 0.15 1 AC 1 $10~000~ $l! 

IVICES I I 
Smnnrl I 

-.-_, -_. 
PROFESSIONAL SERVICES COSTS $247,681 

PRESENT WORTH OFANNUAL O&M COSTS $0 

.I TOTAL PROJECT COST $1,181,067 
Notes: 
(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Wetland soils to be spread over the contaminated upland area for dewatering are included in excavation quantity due to the double handling of material required. 
(3) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre) 



TABLE 5-10 
RAA 8a - EXCAVATION AND LANDFILL DISPOSAL (RECREATIONAL LAND USE, ACCESS RESTRICTIONS) 

BUDGETARY COST ESTIMATE (‘I 
Operable Unit No. 19, Site 84/Building 45 Area 

Feasibility Study CTO-0219 
Marine Corps Base, Camp Lejeune, North Carolina 

I Quantity I Units I Unit Cost I Total Cost I 
I I I I I 

Assumptions (Basis of Cost Estimate) 

1 LS $15,000 $15,000 Engineering Judgement 
1 LS $5,000 

I 1 1 LS I $1 ,oooj 
$5,000 Includes collection, sampling, pumping, and transport to Lot 203 treatment plant 
$1 ,Ol DO Engineering Estimate - g - rout 40 feet of la-inch diameter pipe with concrete 

I 1 1 LS 1 $5,0( 101 $5,000 Engineering Estimate 
I 4 I I In I 1 l-3 , An r, SL,dO1 $2,500 Engineering Estimate 

Cost Item 
DIRECT CAPITAL COSTS 
I. Site Preparation 

A. Mobilization/Demobilization 
6. Contaminated Stormwater Management 

lng of Pipe and Inlet Removal / Disposal 
. . 

D. Erosion rrotecttor I 
,I, ,“.,̂ ,̂:““.:̂ ” E. Rails-to-Trails ROvr IIIY=‘SII~~.IIVII 

II Fwavdinn and Sita Ractnratinn 

su&tors/ 1 
I 

I r I 

II 

. . . _,.“_._.._. . . . .I V..” . .YY.V....IYI. I I I I 

A. Excavation of Contaminated Soil 1 5500 1 CY 1 $3.431 $18,861 Means Site Work 2002 (02315-400-1200) (02315-400-0020) Add 10% for Level D 
350 CY $100.00 $35,000 Engineering Estimate (mix with flyash, lime, or cement) 
700 CY $11.56 $8,095 Means Site Work 2001 (0231 5-400-0550) (02315-400-0020) Add 10% for Level D 

290 EA $580 
$,68 2oo Analysis for SVC”- nnn-‘n. ~~15, rbosrresticides& TPH. includes $50/sample for 

’ nnllnrtinn/hanAli 

B. Solidification of Lagoon Sediments 
C. Excavation of Sediments from Lagoon 

D. Confirmatory Sampling r*) 

E. Base Landfill Disposal (PCBs c 50 ppm) 
F. Off-Site Landfill Disposal (PCBs > 50 ppm) 

G. Off-Sit1 
I. Analytical/Waste Profiles for Off 

e Landfill Transport. (PCBs > 50 ppm) 
-site Disposal 

I. Decontamination Of Equipment 

J. Backfill (bring site within 6” of original grade) 

I I I 
1 9008 1 Ton I 
1 293 1 Ton j 

293 
1 
1 

3891 

Ton 
LS 
LS 

CY 

$110 
$8,500 
$5,200 

$16.30 

I -v..-.VI.,II..llUll n . 

$lZl 
$45,038 Transport to Base Landfill, distance of 4 miles each way (estimate) 
$32,760 Vendor Quote: Disposal Fee plus local and state taxes - Model City, NY 
632,175 Vendor Quote (From Camp Lejeune to Model City, NY) 

30 8 samples (Base landfill) @ 5500/ea plus 3 TCLP (TSCA landfill) 0 $1500/ea .- 
?ring Estimate Environmental Means 2001 (19-04-0626) 

‘ 

$8,5( 
$5,20OjEnginet 

$63,4291;;~;“,,;; 

K. Top Soil (6-inches) 
L. Fine GradingIStormwater Controls - 

I”. rPIIw1Ig \o c,~lcllll-ltlln la,lGa, 

I 

1 2259 1 CY 1 
1 3.4 1 AC j 

I 

@“- “‘^-k 2001 (02320-200-0540) (Al 2.1-724-l 550). Assume source is on- l 

So.ool 
$2,8001 

. . -.-a, includes olacementicompaction II 
567,760 Means Site Work 2001 (02315-200-7010) (02320-200-0540) (Al2.1-724-1550) 

$9,520 Means Site Work (02300-440-0100) 
30 Engineering Estimate 
-- LB---- CT.:‘- ‘A’--‘( 200, (02820-528-0920) 

M. Hevegetation 
h, e,-,:-.. 101 ̂L^i^ ,:-,. 1”““” \ 

Subtotal 
Subtotal - Direct Cap/ta/ Costs 

Scope & Bid Contingency 
TOTAL - DIRECT CAPITAL COSTS 

‘ROFESSIONAL SERVICES 
. Design/Engineering Support 

nent 

$8,5t 
$48,6-/t, wtca115 a,,c? “““I, 

$551,708 
$580,208 
$203,073 Total 35% contingency (20% scope and 
$783,280 

$93,994 Assume 12% of total direct caoital cost 
$62,662 Assume 8% of tc 

contingency) 

II. Construction Managen 
Ill. Project Management 
IV. Institutional Controls 

TOTAL -PROFESSIONAL SERVICES COSTS 
ANNUAL OPERATION & MAINTENANCE COSTS 

TOTAL -ANNUAL O&M COSTS 
TOTAL PROJECT COST SUMMARY 

II n,fxPr PA DlT” I P#-iETC I I *a-“- V_, .s,... “““I”, 

3.4 
1570 

1 
1 

AC 
LF 

LS 
LS 

$2,500 
531 

$93,994 
$62,662 ttal cost ~~ ~~~ direct capital 

1 LS $46,997 546,997 Assume 6% of total direct capital cost 
1 LS $10,000 $10,000 Land Use Restrictions, Partial access restrictions 

$213,653 

$0 

II 

It 
It I 

Iii 

I 
Notes: 

PROFESSIONAL SERVlCESCOSTSl $213,653 
PRESENT WORTH OFANNUAL O&M COSTS 

$o1 II 
TOTAL PROJECT COST1 I I $996,9331 II 

(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives. 
(2) Confirmatory Sampling will be conducted on a 25’ by 25’ grid on the bottom of the excavation and at 25’ spacing along the side walls (assume 100 samples/acre). 



TABLE 5-l 1 
GW RAA 2 - GROUNDWATER MONITORING AND INSTITUTIONAL CONTROLS 

BUDGETARY COST ESTlMATE”“2’ 
Operable Unit No. 19, Site 84/Building 45 Area 

Feaslbllitv Studv CTO-0219 
Marine Corps Base, %a-&cejeune, North Carolina 

TOTAL - ANNUA; O&M COSTS 
TOTAL PROJECT COST SUMMARY 

DIRECT CAPITAL COSTS 
PROFESSIONAL SERVICES COSTS 

PRESENT WORTH OF ANNUAL O&M COSTS 
TOTAL PROJECT COST 

Notes: 

I I 
$0 

$52,300 
$15,000 

(1) Estimated accuracy of cost estimate is -30% to +50%. Cost estimate is to be used primarily for comparison of costs relative to other response action alternatives, 
(2) Cost estimate assumes that only four sampling events till be required (I.e., long-term monitoring will not be required), 
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- - APPROXIMATE WETUNG BOUNDARY < - SOIL BANPUNG LOCATION (1098) 
SITE 84 C’T’ASlil’I\TY STUDY 

--MC - FENCE 
+++wH++ - R*lL ROAD 

c - SOIL SANPUNG LOCATION (lBB5) 

rza- APPROXINATE NON-TCRA REMOVAL AREA 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



idl‘ /’ 
4‘ , 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

EXCEEDANCES OF PCBs (1 ppm) IN SOIL 
SITE 84 FEASIBILITY STUDY 

CT0 0219 

II BAKER ENVIRONMENTAL, Inc. 
Coraopolis, Pennsylvania 



I ALL DATA IS IN UNITS OF ug/kg, EXCEPT 
ENSYS RESULTS WHICH AREIN UNITS OF mg/kg. 

I 
- ENSYS RESULTS IN PARTS PER MILLION 

CONCENTRATlONS IN RED TYPE ARE 
EXCEEDANCES OF 10 pprn PC& 

NOTE 
- DP-05,DP-15, OP-22,DP-66, OP-73. TP-D,, TP-02 ARE 

APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 
- MW-15 IS A SOIL BORING 
- @kg = MICROGRAMS PER KILOGRAM (SAME AS PARTS PER BILLION) 

I I 
- _ 
3 

- INTERMITTENT D9AINAGE SWALE 
- TREE “NE 
- TREE 
- W”lANDS 
- GRAVEL ROAD 

0 - DIRECT PUSH SOIL 9DRlNG~ 
-::- - EXISTING UDNITDRING WELL (1 B92) 

_ - TEST PIT (2001) EXCEEDANCES C?“%s&ii gy’; IN SOIL 

I I I 
- 

C:I3 - FORMER BUILDING x7. - NW MDNlfDRlN& WELL (2001) 

I 
SITE 84 FEAS 

- - APPROXINATE WETUND BOUNDANY 
--ICC - FENCE 

;i - SOlL UUPLING LOCATION (qaa*l f7rf-l n719 
, - cm, c.“mIY* Inf-ITlr-nY I. 

I 
.___, -,- --.” 

I ++I+H++ - RAlL ROAD 
% --.,. ““_. “..” bv-lll”.. \ less) 

aa - APPROXIMATE NON-TCRA RENOVAL AREA @ - SURFACE WATER/SEDIMENT SANPLE (1995/1909) I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



- 
NORTHEAST 

CREEK 

\ ALLAL dk 
ALL DATA IS IN UNITS OF ug/kg. EXCEPT 
ENSYS RESULTS WHICH ARE IN UNITS OF mg/kg. 

NOTE 
- DP-OS,DP-15, DP-22JIP-69. DP-73, TP-DI. TP-02 ARE 

APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 
- MW-15 IS A SOIL BORING 
- uglkg = MICROGRAMS PER KILOGRAM (SAME AS PARTS PER BILLION) 
- ENSYS RESULTS IN PARTS PER MILLION L 

CONCENTRATIONS IN RED TYPE ARE 
EXCEEDANCES OF 25 pPm PC%. 

dl. 
-.._ - INTERMITTENT DRAINAGE SWALE 

0 - D,RECT PUSH SOIL 9ORlNG (2001) 

T - EXISTING YONITORING WELL (1992) FIGURE 2-6 
- TEST PIT (2001) 

c::I - FORYER SU,LD,NG ,z - NMI UDNlTORlNG WELL (2001) 

EXCEEDANCES OF PCBs 25 

- - APPROXIMATE WETUND BOUNDARY 

SITE 84 c:‘o”Slill,~TY &&’ IN “IL 

-x---c - FENCE 
+H+H+w - 9A,L ROAD 

m - APPROXIMATE NON-TCRA REMOVAL AREA 

$, - SO,L SAMPUNG LDCATIDN (1998) 
c - SOIL SAMPLING LOCATION (1995) 

@ - SURFACE WATER/SEDIMENT SAMPLE (1995/19B.S) 
MARINE CORPS BASE, CAMP LEJEUNE 

NORTH CAROLINA 



- 

K:\~~U~/\~~S~~.~~\GRAPHICS\WLD\FS\GPAPH~CS\CA~\FS UIf 
-‘;,-. 

,’ / 
_’ 

LmATIffl IRSCDPS2-00 
DIE WPM 97-20-2001 

ALL DATA IS IN UNlTS OF ug/kg, EXCEPT 
ENSYS RESULTS WHICH ARE IN UNITS OF mg/kg. 

NOTE 
- DP-05,DP-15. DP-22,DP-68, DP-73. TP-01, TP-02 ARE 

APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 
- MW-15 IS A SOIL BORING 
- udkg = MICROGRAMS PER KILOGRAM (SAME AS PARTS PER BILLION) 
- ENSYS RESULTS IN PARTS PER MILLION 

:ONCENTRATlONS IN RED MPE ARE 
XCEEDANCES OF 50 pprn PCBa. 

- INTERMlmNT DRAINAGE SWALE 
- TREE UNE 
- TREE 

LurLc(yo - DIRECT PUSH SOIL BORING (2001) 
?= - EXISTING MONITORING WELL (19921 I 

- WETUNDS )’ _ v-a- ^.W I^^..,\ I FYrFFnANrFc 
- GRAVEL ROAD ,ch - I 
- FORMER BUIWING 
- APPROXIMATE WETUND BG”NDAR( 
- FENCE 
- RAIL ROAD 

1;;: ti~Nli%ti~ WELL (2001) 

& - SOIL SAMPLING LOCATION 
c - SOIL SAMPLING LOCATION 

m- APPROXIMATE NON-TCR* REMOVAL AREA 
MARINE CORPS BASE, CAMP LEJEUNE 

*‘3RTH CAROLINA 



- 

\ ALAL u 
AU DATA IS IN UNITS OF ug/kg, EXCEPT 
ENSYS RESULTS WHICH ARE IN UNITS OF mg/kg. 

NOTE 
- DP-05,DP-15, DP-22.DP68, DP-73, TP-GI, TP-02 ARE 

APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 
. MW-15 IS A SOIL BORING 
- uglkg = MICROGRAMS PER KILOGRAM (SAME AS PARTS PER BILLION) 

CONCENTRATIONS IN RED MPE ARE 
EXCEEDANCES OF 100 pram PCBs. 

I I 
- - IRILIMII ILril DRIINAFC SWALL - 

- TREE UNE 6 - DIRECT PUSH SOIL BORING (2001) 
‘- - EXISTING NONITORING WELL (1992) 

I : - TEST PIT (2001) 
s - LIW YnlllToDINn WC, I ,,nn, 1 

I 
C::I - FORMER BUILDING 

\ ..-.. _ -... -.....- ..-- \---. , 

- - APPROXIYATE WETUND BOUNDARY @ - SOIL SANPUNG LOCATION (1999) 

--cc - FENCE I - SOIL SANPUNG LOCATION (1995) 
+b+W+H- - RAIL ROAD m- .PPmwIY.TF UrlY--Ii%. ~CYr#“.I .IIc. 

MARINE CORPS BASE, CAMP LEJEUNE 



- - 
NORTHEAST 

CREEK 

- 

.t:.;. i,: ‘( 

-L DATA IS IN UNITS OF ug/kg. EXCEPT 
‘6YS RESULTS WHICH ARE IN UNITS OF mg/kg. 

NOTE 
_ DP-OS,DP-15, DP-22,DP-68, DP-73, TP-01, TP-02 ARE 

APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 
- MW-15 IS A SOIL BORING 
- @kg= MICROGRAMS PER KILOGRAM (SAME AS PARTS PER BILLION) 
- ENSYS RESULTS IN PARTS PER MILLION 

ONCENTRATIONS IN RED NPE ARE EXCEEDANCES 
F RECREATlONAL REMEDIAL GOALS. 

1 inch - 120 ft. 

- DIRECT PUSH 5GlL BDRlN 
-; - EXISTING YONITORING WELL (1892) 

I~ - TEST PIT (2001) REMEDIAL GOALS IN SOIL 
IQ! - NEW MONITORING WELL (2001) SITE 84 &AS;l\L;TY STUDY 

IUATE WUNO BOUNDARY ,i - SOIL UUPUNG LOCATION (1998) 
< - 5GIL SAMPUNG LOCATION (1995) 



SOIL SAMPLES SHOWN IN RED EXCEED 1 99”, pCB9. TPH. AND,OR RES,DENT,AL 
k:\26007\2,+m\gmphics\C.d\fs\22185OOFBWP.dwg (Figure b-1) 

I. 
PRG CLEANUP GOALS AND SHALL SE EXCiVATED TO THE DEPTHS SHOWN. / ,’ 

J’ 

2 EXCAVATE CONTAMINATED SOILS WITH PCBs GREATER THAN 50 wm ,‘/ 

1 (SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 

3. REMAINING CONTAMINATED SOILS SHALL SE DISPOSED AT THE BASE LANDFILL. 
4. EXCAVATED WETLAND SOILS SHALL BE SPREAD OUT OVER THE UPLAND 

CONTAMINATED SOIL AREA TO DRY PRIOR TO DISPOSAL AT THE BASE LANDFILL. 
5. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 

TREATMENT PLANT 
t I. LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 

17. BACKFILL ALL EXCAVATIONS. LAGOON AREA AND “HOLES’ AND GRADE TO DRAIN. 
8. RESTORE IMPACTED WETLANDS AND REVEdETATE ALL DISTURBED AREAS. 
9. DP-05, DP-15. DP-22. DP-63, DP-73, TP-01. TP-02 ARE APPROXIMATE LOCATIONS 

NOT BASED ON SURVEY DATA. 
10. MW-15 IS A SOIL BORING. 

APPROXIMATE LOCATION OF 
NEW CHAIN-LINK FENCE 

I I- -- INTERYRTIENT DRAINAGE MALE 0 - DIRECT p; 
P 

,-IL BORING (2001) - PC& GREATER THAN 50 ppm FIGURE 4-l 
_I._...._ .w.“ITORlNG WELL (1992) TIlrr- - EXCAVATE TO 1’ OEPTN 
lCCl -I* ,o.,Tn.\ IY I ----.-- HIGH-OCCUPAI 

RAA 2 - EXCAVATION AND LANDFILL DISPOSAL 
KY LAND USE, NO ACCESS RESTRICTIONS 
SITE 04 ;;;Sl$$TY STUDY 1 1-1 - FORMER BUILDING 

q? - ntw Y”NII”lul4li wt.LL (, 

- APPROXIUATE WETLAND BOUNDARI @ - 

-x - .'."I .".XY.I! . ..-. 
- - - LA"m...lL I" I "Lrln 

'2001) - - EXCAVATE TO 5’ DEPTH 

903. SAUPUNG LoCATION (19991 -Il”- - EXCAVATE TO 7’ DEPTH 

- EXISTING FENCE 
- RAIL ROAD 

9 - SOIL UUPUNG LOCATION il995j 
Ga- 

APPROXIMATE NON-TCRA 

a- SURFACE WAl’ER/SEDIYENl SAYPLE (19@5/1999) 
REMOVAL AREA 

I 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA I 



NOTES: 
i. SOIL SAMPLES SHOWN IN RED EXCEED 1 pprn PC&. TPH, AND/OR RESIDENTIAL 

PRG CLEANUP GOALS AND SHALL BE EXCAVATED TO THE DEPTHS SHOWN 
OR FENCED. 

2. EXCAVATE CONTAMINATED SOILS WITH PCBs GREATER THAN 50 pprn 
(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 

3. REMAINING CONTAMINATED SOILS SHALL BE DISPOSED AT THE BASE LANDFILL. 
4. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 

TREATMENT PLANT. 
5. LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 
6. BACKFILL ALL EXCAVATIONS, LAGOON AREA, AND “HOLES” AND GRADE TO DRAIN. 
7. REVEGETATE ALL DISTURBED AREAS. 
8. INSTALL FENCE AROUND WETLA<NDS AND WOODED AREA AS SHOWN. 
9. DP-05, DP-15. DP-22, DP-69, DP-73, TP-OI, TP-02 ARE APPROXIMATE LOCATIONS 

NOT BASED ON SURVEY DATA. 

AND PIPE ENDS t 

APPROXIMATE LOCATION OF 
NEW CHAI(-LINK FENCE 

- - - INTERUlllENT DRAINAGE SWALE 

T 

- TREE LINE 
@ - DIRECT P= BORING (2001) - PCEs GREATER THAN 50 ppm 

- TREE - EXISTING MONITORING WELL (1892) -<on- - EXCAVATE TO 1’ DEPTH 

- WETUNDS - TEST PIT (2001) I’,-- - EXCAVATE TO 3’ DEPTH 
r - FORMER BUILDING $ - NEW MONITORING WELL (2001) - - EXCAVATE TO 5’ DEPTH 

- I *6;;$$‘$~,;“““” BO”ND*RY I@ - SOIL SAYPUNG LOCATION (1998) -..m”- - EXCAVATE TO 7’ DEPTH 

-- - RAIL ROAD . - SOIL SAMPLING LOCATION (1995) 
Qa- 

APPROXIUATE NON-TCRA 

^ - PROPOSED FENCE @ - SURFACE WATER/SEDIYENT SAMPLE (1995/lBOB) 
REMOVAL ARE* 

FIGURE 4-2 
RAA 2a - EXCAVATION AND LANDFILL DISPOSAL 

HIGH-OCCUPANCY LAND USE, ACCESS RESTRICTIONS 
SITE 84 ;;;Slfl:;Y STUDY 

MARINE CORPS BASE. CAMP LEJEUNE 



OTES: 
SOIL SAMPLES SHOWN IN RED EXCEED 10 ppm PCBs AND SHALL BE 

k:\26007\21$phoss\gmphics\cad \fa\2219502FBWP.dwg (figure 4-3 

EXCAVATED TO THE DEPTHS SHOWN. 
SOIL SAMPLES SHOWN IN BLUE EXCEED 1 ppm PCBs, TPHs AND/OR 
RESIDENTIAL PRG CLEANUP GOALS AND SHALL BE CAPPED. 
WETLAND SOILS NEAR DP-64 AND q P-71 SHALL BE EXCAVATED. DEWATERED. \- 

-. -._-- ..- _... -.. 
EXCAVATE CONTAMINATED SOILS WITH PCBs GREATER THAN 50 ppm 
(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 
REMAINING EXCAVATED CONTAMINATED SOILS SHALL BE DISPOSED AT THE 
BASE LANDFILL. 
LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 
TREATMENT PLANT. 
LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 
BACKFILL ALL EXCAVATIONS, LAGOON AREA, AND ‘“HOLES” AND GRADE TO DRAIN 
PRIOR TO INSTALLING CAP. 
RESTORE WETLANDS AND REVEGETATE ALL DISNRBED AREAS. 

NOT BASED ON SURVEY DATA. -/\\J-,,‘y 
1. MW-15 IS A SOIL BORING. 

APPROXIMATE LGCATION 
OF TEUPORARY ACCESS ROAD 

r---APPROXIMATE 
LIMITS OF CAP 

- 

EXISTING DRAINAGE i cq 
iDP-’ 

- 

SPARGING/ 
rvr CVCTC” 

1 - - - I~,,,,, DRA,N 

II ‘1 4 

AGE SWALE 
- TREE LINE w-1 ,lRECT%?tOlL BORING (2001) - PCB, GREATER THAN 50 ppm FIGURE 4-3 

~:- - EXlS,,NG YONlTORlNG WELL (1992) 

: - TEST PIT (2001) 

-.,*“_ - EXCAVATE TO I’ DEPTH RAA 3 - EXCAVATION AND CAPPING 
- .,-- - EXCAVATE TO 3’ DEPTH HIGH-OCCUPANCY LAND USE, NO ACCESS RESTRICTION’ 

+- NEW MONITORING WELL (2001) - - EXCAVATE TO 5’ DEPTH 

@ - SOIL SAMPLING LGCATION (1996) . . - APPRGX. UUlTS OF CAP 

. - SGIL SAUPUNG LOCATION (1995) Pa- ;;‘:““. NON-TCRA REMOVAL 

e - SURFACE WATER/SEDIMENT SAMPLE (lS95/i9a6) 

SITE a4 $S~;:;Y STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 
N_ORTH 



\ k:\26007\219~~ss\gmphi~\cad\fs\22(9502FBWP.dr)g (figure 4- 
, 

/’ ,,-- 
/’ ,. I -Jr2 

REMAINING EXCAVATED CONTAMINATED SOILS SHALL BE DISPOSED AT THE 
BASE LANDFILL. 

8. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 
TREATMENT PLANT. 

8. LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 
BACKFILL ALL EXCAVATIONS. LAGOON AREA, AND “HOLES” AND GRADE TO DRAIN 
PRIOR TO INSTALLING CAP. 

5. REVEGETATE ALL DISTURBED AREAS. 
1. INSTALL FENCE AROUND WETLANDS AND WOODED AREA AS SHOWN 
0. DP-05, DP-15, DP-22, DP-ES, DP-73. TP-01, TP-02 ARE APPROXIMATE LOCATIONS 

NOTBASEDONSURVEYDATA. 
1. MW-15 IS A SOIL BORING. 

‘. SOIL SAMPLES SHOWN IN BLUE EXCEED 1 ppm PCBS, TPHs AND,OR 
RESIDENTIAL PRG CLEANUP GOALS AND SHALL BE CAPPED OR FENCED. 

‘. EXCAVATE CONTAMINATED SOILS WITH PCBS GREATER THAN 50 ppm 
(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 

,’ 

IMATE LOCATION OF 
NEW CHAIN-LIN,K FENCE 

FUTURE PEDESTRIAN/BICYCLE 
RECREATIONAL TRAIL 

INLET TO BE REMOV 
Ali6 PIPE ENDS GRO 

B 

ED _ 
“[; :,, .<.:-, 

yaker 
EalLu Envtwmntlll 

1 - - - INTERYllTENT DRAINAGE sw*LE 

I - TREE LINE o- 
- TREE 7:~ - EXISTING MONITORING WELL (1992) - _,o”- - cYpl.“hTC TO 1’ “FPT” .. 1 RAA 30 - E! 
- WETLAN0S - llCl DIT I*““.\ 
- FORMER BUILDINO 
- APPROXIMATE WETUND BOUNDARY 
- EXlS.TlNO FENCE 
- RAIL RO*D 

- - PROPOSED FENCE 

- PC08 GREATER THAN SO ppm I FIGURE 4-4 
-._. _ _ __. -- XZAVATION AND CAPPING 

i”- - EXCAVATE TO 3’ DEPTH HIGH-OCCUPANCY LAND USE, ACCESS RESTRICTIONS 

- 
DIRECT PUSH SOIL BORING (2001) 

,Lll r,, \LYY’, 
NN( MONITORING WELL (2Wl) 

SOIL SAUPUNG LOCATION (1 B95) 
SOIL ~AUPUNG LOCATION &g5j LA- APPROXIMATE NON-TCRA 

PllPFIPF “,.TF~,CF~l”F,,T SAMPLE (,##5,,9#8) REUoVM AREI 
I 

MAfwE CORPS BASE CAMP LEJEuNE 
NORTH CAriOLlNA 

-- - - EXCAVATE TO 5’ DEPTH 
. . - APPROX. UUlT5 OF CAP - I 

SITE a4 ;+;s~;;I-JY STUDY 



1. SOlL SAMPLES SHOWN IN RED EXCEED 10 ppm PC& TPH. AND/OR INDUSTRIAL 
PRG CLEANUP GOALS AND SHALL BE EXCAVATED TO THE DEPTHS SHOWN. 

2. EXCAVATE CONTAMINATED SOILS WITH PCBS GREATER THAN 50 PPm 

k:\26007\21~ph&\gmphics\cod\t.\221854OF.dwg (Figure 4-5) . 

(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 

3. REMAINING CONTAMINATED SOILS SHALL BE DISPOSED AT THE BASE LANDFILL. 
4. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT203 

TREATMENT PLANT. 
5. LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 
6. BACKFILL ALL D(CAVAT,ONS, LAGOON AREA, AND “HOLES” AND GRADE TO DRAIN 
7. REVEGETATE ALL DISTURBED AREAS. 

1 S. DP-05. DP-15. DP-22. DP-68, DP-73. TP-01, TP-02 ARE APPROXIMATE LOCATIONS 
NOTBASEDONSURVEYDATA 

9. MW-15 IS A SOIL BORING. 

APPROXIMATE LOCATION OF 
NEW CHAIN-LINK FENCE 

FUTURE PEDESTRIAN/BICYCLE 
RECREATIONAL TRAIL 
50-FOOT R.O.W. 

M rm 

i 
\ 

I 

- - - INTERYIITENT DRAINAGE 5WALE @ - EdRECT~SOlL BORING (2001) 

- TREE LINE - EXIST, ._ .._- . . ..-, -IO”- - LnbL.rn,IL I” I “Lrln 
- TREE - _ __ __ _. __-. 
- WETUNDS 

- TEST PIT (Z’= 
A- Nrw YnNlTr 

n LANDFILL cwosAL 
1 *un 1lCC I 

- PCBs GREATER THAN 50 ppm FIGURE 4-5 
NO YONlYORlNr; WELL 118821 N...<,.Tr VA a. “‘mw RAA 4 - EXCAVATION ANY 

““8, - ,o.-- - LXCIYIlL 10 s YCPIH LOW-OCCUPANCY LHIYY VJL 
.._.. ,..-...., RING WELL (2001) I CIT= a4 FEASIBILITY STUDY 

- FORMER BUILDING Y - - - EXCAVATE TO 5: DEPTH 

- APPROXIMATE WETLAND BOUNDARY ( - SOIL 5AUPLlNG LOCATION (1995) 
; - SOIL SAMPLING LOCATION (1995) 

-I’“- - ;rof;A;; ,&ND~T~;A CT0 0219 
- EXl5TlNg FENCE Pa- REMOVAL AREA mmm,,.L CORPS BASE, CAMP LEJEUNE 
- RAIL ROAD @ - SURFACE WATER/SEDIMENT UPLE (1995/1998) 

I NORTH CAROLINA 



5. LAGOON SEDIMENTS SHALL SE SOLIDIFIED PRIOR TO EXCAVATION. 
6. BACKFILL ALL EXCAVATIONS. LAGOON AREA. AND ‘“HOLES” AND GRADE TO DRAIN. j\ 2 

TP-02 ARE APPROXIMATE LOCATlONS dk 

: i_ __ 

NOT BASED ON SURVEY DATA. 
9. MW-15 IS A SOIL BORING. 

+; 
~: ~c 

NOTES: 
1. SOIL SAMPLES SHOWN IN RED EXCEED 25 pp”, PC& TPH, AND,OR ,NDUS,R,AL 

PRG CLEANUP GOALS AND SHALL BE EXCAVATED TO THE DEPTHS SHOWN. 
2. EXCAVATE CONTAMINATED SOILS WITH PCBs GREATER THAN 50 ppm 

(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 

k:\25GG7\219yh6sos.\grophics\cod\fs\2219504FBWP.dwg (Figure 4-6 

j EXCAVATION i : _~ I 
- 

APPROXIMATE LOCATION OF 
NEW MAIN-LINK FENCE 

FlhRE PEDESTRIAN/BICYCLE 
RECREATIONAL TRAJL 

- - - INTERMITTENT DRAINAGE 9WALE 

T 

- TREE LINE 
- TREE 
- WETLANDS 

1 - FORMER BUILDING 
- - APPROXIMATE WETUNO BOUNDARY 

0 - DIRECT~SGIL BORING (2001) 

~:m - EXISIING YONlTORlNG WELL (1992) 

1 - TEST PIT (2001) 
+- NEW MONITORING WELL (2001) 

~C - SOIL UUPLING LGCATION (1995) 

- PCBs GREATER THAN 50 ppm 
_I~“_ _ EXC*,,ATE TO ,. oEpTH 

-IO”- - EXCAVATE TO 3’ DEPTH 
I.‘- - EXCAVATE TO 5’ DEPTH 

-I’“- - EXCAVATE TG 7’ DEFT” 

- - EXlSTlNG FENCE s - SOIL UUPUNG LOCATION (1995) lza - Dcun”., .DC. 
APPROXIMATE NON-TCRA 

- R*IL ROAD @ - SURFACE WATER/SEOIMEN~ UiLE (lSSS/l999) 
IILI”,.... “nU 

REMOVAL AND INSTITUTIONAL CONTROL! 
1 USE 

RAA 5 - HOT SPOT 
LOW-OCCUPANCY LAN1 
SITE 04 $Sl&;Y STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

FIGURE 4-6 



I NOTES: k\26007\2).Sphass\gmphics\c.d\fs\2219505FBWp.dwg (Figure 4-7 
I. SOIL SAMPLES SHOWN IN RED EXCEED 50 ppm PCBs, TPH, AND/OR INDUSTRIAL 

PRG CLEANUP GOALS AND SHALL BE EXCAVATED TO THE DEPTHS SHOWN. 
- ..-.... -- ^^.. - . --- --..^....-..-^- ^--.----.....-^ UXL;A”AIk C”NIAMINAIuJ SUILS WI ItI ~L;BS LskAlbK InAN 3u ppm 
(SHOWN AS A GREEN HATCHED AREAI TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. \ 
REMAINING CONTAMINATED SOILS SHALL BE DISPOSED AT THE BASE LANDFILL. 
LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 
TREATMENT PLANT. 
LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO BACKFILLING. 
BACKFILL ALL EXCAVATIONS, LAGOON AREA. AND “HOLES” AND GRADE TO DRAIN 
REVEGETATE ALL DISTURBED AREAS. 
INSTALL SITE PERIMETER FENCE AS SHOWN. 
DP-05, DP-15, DP-22, DP-SS. DP-73. TP-01, TP-02 ARE APPROXIMATE LOCATIONS 
NOT BASED ON SURVEY DATA. 

0. MW-15 IS A SOIL BORING. 

- 

I 

1 Inch - 120 

c 

- 

- 

APPROXIMATE LOCATION OF 
NEW CHAIN-LlbjK FENCE 

IN NON-TCR* 

LIMITS OF SITE 
PERIMETER FENCE 

RING WELL (1992) 

@ - SOIL SAMPUNG LDCATION (1995) 
< - SOIL UYPUNG LOCATION (1995) 

- PC& GREITER THAN 50 ppm 
-IOr- - EXCAVATE TO 1’ DEPTH RAA 6 - HOT SPOT REMOVAL AND FENCING 

LOW-OCCUPANCY LAND USE 
SITE a4 ;;;S$3;L,;Y STUDY 

APPROXIUATE NON-TCRA 
REMOVAL AREA MARINE CORPS BASE, CAMP LEJEUNE 



NOTES: 
1. SOIL SAMPLES SHOWN IN RED EXCEED 100 ppm PCBs AND SHALL BE 

EXCAVATED AND DISPOSED AT APPROVED TSCA LANDFILL. 
2. SOIL SAMPLES SHOWN IN BLUE EXCEED 25 ppm PCBs. TPH AND/OR 

INDUSTRIAL PRG CLEANUP GOALS AND SHALL SE CAPPED TO THE EXTENT SHOWN. 
3. ADDITIONAL SOIL SAMPLES SHALL BE TAKEN AT DP-32 AND DP-M 

AND ANALYZED FOR PCBs TO VERIFY THAT THEY ARE LESS THAN 100 ppm. 
LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 
TREATMENT PLANT. 
LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO BACKFILLING 
AND CAP CONSTRUCTION. 
BACKFILL ALL EXCAVATIONS, LAGOON AREA, “HOLES” AND GRADE TO DRAIN 
PRIOR TO CAP CONSTRUCTION. 
REVEGETATE ALL DISTURBED AREAS. 
DP%DP-15, DP-22,DP-68. DP-73, TP-61, TP-02 ARE 
APPROXIMATE LOCATIONS NOT BASED ON SURVEY DATA 

9. MW-15 IS A SOIL BORING. 
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LIMITS OF SITE 

\/ PERIMETER FENCE 

- - INTERMITTENT DRAINADE SW&E 
- TREE UNE 
- TREE 
- WfTMND.5 
- FORMER BUILDING 

- - APPROXIMATE WETLAND BOUNDARY 

0 - DIRECT PUSH SOIL BORING (2001) 

- EXISTING MONITORING WELL (1992) 

: - TEST PIT (2001) 
8 - NEW UONlTORlNG WELL (2001) 
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AND CAPPING I 
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RAA 7 - HOT SPOT REMOVAI ...- - ” 
LOW-OCCUPANCY LAb 
SITE 84 FEASIBILTY 

I -x- - METING FENCE h - <“I, CIYDllllr: SEW-.nnll Iroam, I f?Tfl n7iq 

I 
v --*- -_. I.._ ----. -. . \ _ __ .,.- --.- .,--~.- 

m 
- RAIL ROAD 
- APPROXIMATE NON-TCRA REMOVAL ARE* 

c - SOIL SAMPLING LOCATION (1005) 
@ - SURFACE WATER/SEDIMENT SAMPLE (1005/l09.3) I 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA I 



I NOTES: 
1. SOIL SAMPLES SHOWN IN RED EXCEED RISK-BASED RECREATIONAL 

CLEANUPG~ALSANDSHALLBEEXCAVATEDTOTHEDEPTHSSHOWN. 
/ 

As.’ 
2. EXCAVATE CONTAMINATED SOILS WlTH PCBs GREATER THAN 50 ppm 

(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 
APPROVED TSCA LANDFILL. 

3. REMAINING CONTAMINATED SOILS SHALL BE DISPOSED AT THE BASE LANDFILL. 
* EYPb\,aTS” ,A,CTI ALlrT Erdl E fYI, I mc EODCArl n, IT n\rco TYC ,101 AL,” 
7. L-Y-.-...” ..LI-I.Y”“lLU . I-L- YL”r~~Y”“I “IL,. IIIL “r-I” 

CONTAMINATED SOIL AREA TO DRY PRIOR TO DISPOSAL AT THE BASE LANDFILL. 
5. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 

TDC&TL”CUT 0, AklT 

- 

II\-II”ILI. I I Lr,,. I. 6, MGOON SEDlMENTS SHALL BE s^’ I-lr,r- --,^- -* ?” ̂.\,.-,^., 
7. BACKFILL ALL EXCAVATIONS. LA‘__,. -,.-, -,.I ,WLL.. -.w .,,_WL a- l..r.ll.. 
8. RESTORE IMPACTED WETLANDS AND REVEGETATE ALL DISTURBED AREAS. 
9. DP-05, DP-15, DP-22, q P-68, DP-73. TP-01, TP-02 ARE APPROXIMATE LOCATIONS 

NOT BASED ON SURVEY DATA. 
10. MW-15 IS A SOIL BORING. 

APPROXIMATE LOCATION OF 
NEW CHAIN-LINK FENCE 

:XISTING AIR 

GROUT END xi 
OF PIPE 

- - - INTERMI,TENT DRAINAGE SWALE 0 - DIRECT F’= BORING (2001) - PCR. GRWTER THAN 50 ppm 

T 

- TREE UNE - EXISTING NONITORING WELL (1882) -,mn- - EXCAVITE TO 1’ DEPTH - TREE 
- WfrlANDS 1 - TEST PIT (2001) -aO.-- - EXCAVATE TO 3’ DEPTH 

J$,- NEW MONITORING WELL (2001) - - - EXCAVATE TO 5’ DEPTH 
.- - FORMER BUILMNG 

- - APPROXIYATE WETLAND BOUNDARY @ - SOIL SANPUNG LOCATION (lGG8) -IO”- - EXCAVATE TO 7’ DEPTH 

- EXISTING FENCE . - SOlL SAMPUNG LOCATION (1985) 
lza- 

APPROXIMATE NON-TCRA 
-- - RAIL ROAD @ - SURFACE WATER/SEDIYENT SANPLE (1995/1998) REMOVAL AREA 

FIGURE 4-9 
RAA 8 - EXCAVATION AND LANDFILL DISPOSAL 

RECREATIONAL LAND USE, NO ACCESS RESTRICTIONS 
SITE a4 ;;;s;~:$TY STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 



I 
NOTES: 
1, SOIL SAMPLES SHOWN IN RED EXCEED RISK-BASED RECREATIONAL 

k\26007\2)/9pfiase\graphics\~ad\fs\221QJ38F.dwg (Rgun 4-10) 

CLEANUP GOALS AND SHALL BE EXCAVATED TO THE DEPTHS SHOWN 
OR FENCED. 

2. EXCAVATE CONTAMINATED SOILS WITH PCBs GREATER THAN 50 ppm 
(SHOWN AS A GREEN HATCHED AREA) TO 2’ DEPTH AND DISPOSE AT 

I 
APPROVED TSCA LANDFILL. 

3. REMAINING CONTAMINATED SOILS SHALL BE DISPOSED AT THE BASE LANDFILL. 
4. LAGOON WATER SHALL BE PUMPED AND TRANSPORTED TO THE LOT 203 

TREATMENT PLANT. 
5. LAGOON SEDIMENTS SHALL BE SOLIDIFIED PRIOR TO EXCAVATION. 
6. BACKFILL ALL EXCAVATIONS, LAGOON AREA, AND “HOLES” AND GRADE TO DRAIN. 

17. REVEGETATE ALL DISTURBED AREAS. 
I-_ *1, 

INSTALL FENCE AROUND WETLANDS AND WOODED AREA AS SHOWN 
73. TP-OI. TP-02 ARE APPROXIMATE LOCATIONS 

NOT BASED ON SURVEY DATA. \ -j. 

10. MW-15 IS A SOIL BORING. 
_i 
.,1>;; 2: d\“, _ ‘-- 

~---’ 

,-iPPROXIMATE 

APPkOXlMATE LOCATION OF 
NEW CHAIN-LINK FENCE 

FUTURE PEDESTRIAN/BICYCLE 
RECREATIONAL TRAIL 
50-FOOT R.O.W. - 

FIGURE 4-l 0 
RAA 8a - EXCAVATION AND LANDFILL DISPOSAL 
RECREATIONAL LAND USE, ACCESS RESTRICTIONS 

SITE 84 ;;$SlJ3;;;Y STUDY 

@ - DIRECT PUSH SOIL BORING (2001) 
~. - EXISTING YONITORING WELL (1992) 

- PCB, GREATER THAN JO ppm 
- - EXCAVATE TO I’ DEPTH 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 



MONITORING WELLS IN RED ARE INCLUDED IN THE 
GROUNDWATER MONiTORlNG PROGRAM 

LEGEND FIGURE 4-l I+===-~ 

- -_ - INTERMITTENT DRAINAGE SWELL GW RAA 2: GROUNDWATER MONITORING AND 

- - TREE LINE INSTITUTIONAL CONTROLS 

? 

- GRAVEL ROAD SITE 84 - FEASIBILITY STUDY 

- MONITORING WELL (2001) CT0 - 0219 

ft+ - MONITORING WELL (1992) MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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